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El6H4o«*tt*» : F-fk'&* (Sfcttia^to) ♦ it) A 
#l$U:tt*^=T;*Efif4©>tfy^*7vK tfDTP 
!)y-h, RZfitf!) y W— h W^o «T 

[0 0 5 5] ^SKSiJh^^sr^EiaittwSftfittffl^ 
Hfc3 7] 



oo <o) 



k=l+m . l/m=80/20 -20/80 . Jfi L<<4 75/25-25/75 



(3 7) 



10 0 5 6] 




^ Ht3 8] 

O 



ci 



[0 0 5 7] 



k=m , k/l =80/20 —20/80 . $?£b< ti 75/25-25/75 

Ut3 9] 



(38) 



/ 
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(21) 

39 40 
0 

k ii h 



-| 0 (CM* ) * o j- 



(3 9) 



, k/l=200/100-fl/100 . ff* U< li 150/100— 0/1 00 
m/n=80/20-20/80 . ■ " 75/25-25/75 
10 0 5 8] * * Ufc4 o] 

-(c^oVo): -jc-(oVc)- -fc(CH,).ci 

V II — J h \ II VV II /l \ II II In 

0 0 0 0 O 

CII 3 

V 

(4 0) 



n=Hm, k/1 =200/1 00—0/100 , IX ti 150/100-0/100 
l/m=80/20- 20/80 . 75/25—25/75 

[0 0 5 9] [fls4 1 ] . 

CH 3 CH 3 

O 0 CH 3 CH 3 <^0) 

(4 1) 

kmHn . l/m=80/20-20/80 . 75/25—25/75 

[0 0 6 0] ★ ★ Ot 4 2] 

0 0 

-( U ) h - -( )r -( . 

<0> ^^of 

(4 2) 

k=H« . l/ra=80/20~2O/8O , Lilt 75/25~25/75 
[00 6 1] [<N3] 
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(22) 

41 42 



. o 



CH 3 (4 3) 

l=n> , k/l=200/JOO MJ/100 . 150/100—0/100 



[0 0 6 2] * * Ht4 4] 



o 



(OVCH, (4 4) 



k • Hm . l/m=80/20-20/80 , SJ£ L < <i 75/25-25/75 
[0 0 6 3] * * [£4 5] 



O O O 0 

V k - .... 

<0> (4 5) 



nFk+l . k/l=80/20-20/80 , #3: L < li 75/25-25/75 
[0 0 6 4] * * Ut4 6] 

O 0 CH 3 

-( v<H -(°-<SK2>- o )[ -(°-<^- o i 



(4 6) 

k=l+ra . ]/m=80/2Q~20/80 , &£ L < li 75/25-25/75 

[oo65] wmm**i?-T*eg.fa&v>m£k&&ft : F ut47] 
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43 44 

-C-CH 2 -ch -k 

I 

COC 2 H 5 



-ecH 2 -ch-k 

C-CKCH 2 * 4 0 -<O)-C-0-<g)-CN 
O 0 

(4 7) 

n/m=80/20 -20/80 , $?£L<(2 75/25—25/75 

[00 6 6] * * Ut4 8 1 

(-CII* -CII >-„ 

C-0-fCH 2 ->-r o-^OMO^cii, 
o 

4CIT 3 -CH>. 

c-ckch,*. -o^oVo-c^oVoch, 

II || 

o o 

(4 8) 

ii/iif80/20 -20/80 , U< IS 75/25-25/75 
[0 0 6 7] ^ * [>fb4 9] 

cn 3 
i 

-< CIT 2 -C}-„- 

c-ckch 2 ->-« o-/oVo-c7oVoch s 
ii VV ii v_y 

o 0 

CH 3 
I 

( CH 2 -C -K- 

c-o-(ch 2 ^o-{o)h^ci 
o 

(4 9) 

ii/iif80/20 -20/80 , «t?£L<li 75/25-25/75 

[0 0 6 8] [ft5 0] 
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(24) 



45 



o 



46 



CH 3 
I 

(-CH* -C )-„ 

C-CKCH 2 >, 0-h(o)- 



C-0 
II 

o 



CH 3 
I 

( CH, -C K 



C-CKCH 2 -)-r 

II 

O 



^g>-c-o^O> 

O 



[0 0 6 9] 



n/nr 80/20 -20/80 , &£ L< ii 75/25—25/75 

* * Mb 5 i l 



(50) 



CH 3 
I 

f CM 2 -Cf, 

C-CHCHz* 5 OH@>-<@}-C-OH@^OCHa 

o o 



cn 3 
I 

-ecu* -c 3- m 

C-0-fCH 2 ^- 2 0-(5y-C-OH@)-CH 3 

o 



II 

0 



n/iir80/20 -20/80 , t < It 75/25—25/75 



(5 1) 



[00 70] r*bibcO#^-»te, £m§^ffi,ttiitfH^ 

K7^opx?y (6 0/4 0 (»»Jt) ) M&mm 
3 0°C-eaiJ^UfcMic3te^Sii^0. 05*^3. 
OWSK, $fc{C^*L<ttO. 071>>b2. 0<D 
®iffe5„ Mifcf4*^0. 0 5 J;9/h$i/V|§-£, 

5, fc?)i/M4^ffi^^FO^'t4^iS< ft?)1-#\ seisjt- 

m-r z> mm a 5 * < * 5 , tv^fcSM^^rofitL 
vmsss^^T-s-ea^ 5000^20^ 



[0071] £A±K9§ Lfcs-acttjs^o-e'jfcifctt, 

^(-»JPS$tb5 feWCtt/i^. *%MtcfflV>5 r £ /JSt? 

[0 0 7 2] 5fe-f, Ei^a«»covN-ciaw-r«. *38W 
co£o<, jE©-«M4©JKifttti«»-?-Srffl^-C4i^^-jx^ 
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s^yy y KEfi £#3 fc SE^i&ttia^Ji© 

(t^B2fSl^lR)-i:^o-CL^l/\ ft^©^-^-;/^ 
v Kiaifil^f^r ir^gnt^oTL*5 0 Aft 
ft&fflMti: Ltl±, -&©EfaX«i:£^ffi.i:£*iJ/8 

ElSlSfitt. »ft^F-o«<lfiI# (^-f i^*-©Eft 
5wi*siiU\ GMX«^« fit «: 

[0 0 7 3] *«WMfflV^iiOt?#*El6lStRi: U 

-f Ks #y 71=1^^^^ k, /j?yx^uy^u7 
#u—h, #y 7 r f-u>'fi'7^ u— k TKyai^u^ 
^y^u— k jKyr-fe^-/K *Ky#— K # 
y t y u— k r^y /h»jk» #y t*=^T^3-^ 

faNR. .7 31 7 -/HMBfc J?ffl77^fs'^7>f /VAX 
y •> htt©*SrM-»tfcT/u5, ft, U3fcif©&Jg£fc, 

7, *7»7^, 7y ^htf^xttifotfvxm 
& ftifx-fes, 

[0 0 7 4] *^^C:|o^Tfi±i27'7^ i ^s/^7- 1 vv 
A X& lc 7^* ^ ^&3S L 7^' ^ 7° 7 7 ^ 7 ? 7 

Mm. MZ-t£5 W 4 S KK, 5 t'^tfy tf= 

KGfi«&*L&5©ic#jgftg^«i: LTfi, 7 b* 

KSS> 7fc* V^tfy a:— 7/1^— • tvW-7- hvStg, 7 
t'y^yx-r/VT-hySt, 7t'7^!)i-f/i' 

KS«> 7f7^yxf l^7f f7^W-HS, 7 



(25) 

[0 0 7 5] ^^©M^^/UAfi, 6E7-fWiDi 

^©EiSjiasw^rife-^jE©— ttttwJKfi 
ffi«#^©«fflfc:.fco-co£EiLk5 0S«Ttfcii6 o 

Mft+Ofj i"?? — b 7^/PAspBt©/j:-r^|ftSr0 
Mi£7"n-t?7± % 3E©-*M4©«*ttW^**«El-*- 

[0076] mmmma^xftw-ir'Zo £©-»«© 

5. *^?^©tt«7^/wi»,©)KJ¥ <jE©-*M4©«ifctt 

nx^y, i-D^DDifuy, r t>7^nnxfi/ 
^ h^v-^^v, i, 2-^* h*v<^v<c 

<b*©7?*0l^b7K*iW, T-fe h >\ t e r 

H/ifuy^Da-^ if U7^!)a-^; 
^ f;H-fyW l 7if k7^U 3-/Pv/^f /H-f 
/v, xf/vt;V7/u7> 7'f;vt;vy;i'y > 2 — fay 
Ky, n — y f-jv— 2 — 1° n y Ky, t-y^v, hy^ 

th=M;K 7"fc = h y /w, -filEjtiS4*/j: t\ *5<t 

* 7 -A« t if V ^*t5. 

[0 0 7 7] ^©2I««±, ffll^M©— tttt©^S14 
i**^©**^**^ S W i: "J" 5 ttff 7 ^ /PA OR 
*fctt1WSfc»HRK:tt:»*.fcv*#, il# 3~50l 
4%©fBffl-e^ffl$tl^ L< (47~3 oa*%©«5 

so Eiftj*«±fc»*i-5. »*o*fei LTfi, v = 
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»at»**#»±, **i-ps5&£tvr, 

[0 0 7 8] ®Mmz£iX*-?=?- ~y ? ^4 7 1) y KE 

KJ: 5** 3. ^©^icfi, SWfcjStfc 

0Jx.fi, hftttfrrSEAfrltSfcfeK: 

#*<fc5. *©J: 5 -B.«JfeSR«Ha 

o o°c<D&mtf#m-?, ftiz. i o cc*^ 2 6 ot:©® 

HiMHrx?**. 4fcEGiaaR±fc*s^-C, IE©-«rt4: 
©**ttK^^+»*El«0*i-*fe«>K:i5.K*llWQa 
«PMI±» Air^0EttAttK^?-«!>WH (fl*.HGBjAtt& 
if) % J»«iaaflfJcJ:o-C**6fc«)-*K:H:t^4v^ 
1*1 0^?) 1 2 O^OttW* U< , #C3 

0D>^f,6 0»©WW$u\ l 0^J;5Sv^ 

rw«t5icLT, *i*«fi^«8-CEl6i*S±^Etwfofc 
oti^-^Tf y^W^y y KEl^Sr#5^i:*s-e 

[00 7 9] 4*5, *^BJ(-*3V^Ttt±l2©^Mai@ 

:/y j/ FEi^i^-frSfcfc^m^m^^fiJffl urt.'RFic 

U»»U HftMaLooa^«#SrTOPUfc: 

fc» l«S©y^i/^i?-(i-3t©^(6]^i^# J ^i-<4 
5..i"4*>*>, #3BBi!©*iK #<< \s9$ — fty 4 tvj>.n 

'^Zf\) y KEl6](±#<b*lJI< 45o -fi^^y^ 



(26) 

=T*, ^/V HElRl4fett-t*u£il^©ElRlSr^**fc 

y y KEifijSr#5rt^-e#-5^, ■fu-t^.tm^* y 

y Hifcl\, 

[0080] r, 5 ltjE©— <wt©«ftttn^-©ttft 

^(Cfc-^T^Ufc^-r^y^/N-^yy y KElSjfc, 
riKJ;?), »ElSl©*&-ttS:^<«4fci"fc@^b"e 

t> M*£ ft* ^ ? ^ y ? ffi $ fitttAffi #3Ut.* V H4 

20 *»^#&to;iTkEffl»JB#£fl:Lfcl\ 

* ^ y * tifc 5 v >fi^fiffi^©ffite^»c «fc 5 EfiJgffi© 
5£*ttiErf>i\ 55£t^/ Y * 4 y 9 '^4 

^y y KEGl«rBJfrfk-C#*. 

[0 0 8 1 ] ±|E^*PiaStt, *fi<E^jSWT©a*-C 

ibtit£mz.fflmitt\>\ tckz.&m&m&fi.x'o i ot 

<ftv^H«K:*iV^T*3Si-5 r k K X 9 , J$— fc*^ y 
^A-f^y y KEGlSrHJfeffc-tN&w t^"e#5« J^iP© 

30 »4'^fe?Sfite^JWT©#ffl^, I t I . Mx-fJSm+fcttJ 

•i-tztremfeikztiz. *jgjs©S!j*^«©5fc* 

fcfc* LIE©-tt'tt©?SB B B't4iii^^-ic iotli, ft*PJS& 

, [0 08 2] ftV^, *«H3^?fy^W7' 
y y KEl»I©7^/UAilJi[*|6iH*j«-5AftlW«Hcov^ 

*3»t5iE©— IftftJKSttK^©^ ^^-i7-f/v 

HTffi©— *fc*H^Ttt, 0SJW-h5 0SWT©SSffl 
rt, SfcattBB©S>y-ffi-C«:6 0«K±9 0«WT©ifi 

y KElSlSrSJt'fkLfc^-e 
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^ t \z a v ffim<o&m\zm»+z z. 1 3, 

[0 0 8 3] «±©I8tJ:otfte)ti,5*J8(»o1t« 

Srff2fi)cLTV^©T\ &7-f /VA©±Tfi^ffi-T?ttfc 
<, ^fcffirt*l^](ct>g*tt*Sfc?), LCDtBitS 

[0 0 8 4] yjrVK^Lifrh U-OH^3*frg-fc«\ Bin] 20 
Gl*«-t©t>© % *fcttEffi*«±©Efa*«r»tfKi* 

zKUTDw-h, stfyWSK. T^e/v^T^jKy tU7 
h y 7tf;vt;vo- 7)iif©777f y^ig 

[0 0 8 5] ElRl*tR±fc^ bfc^flg-ett«7 40 

cDicio -c^«ft«ttJ-e & 5 li, © * 4 s 1$ 

t-r-S^^t LTTN-LCDKM^&tfri^T* 
-t^^*>, gj7.f/VA£Ef6]&«if±S#-5&J© 



52 

t5ElSlIS^f5'^W7'y y KEfo$r#5fc» 
t-^^t©t?f4fc2>^, TN-LCDCJtfLt^SL 

S*rE|6iH^b«©«flt7^A'Ad»f>B8s*L-Cffi^5C: 

roiS7^;^t&, «*tf»#*JSfctt***&JB^ 
-CflAOottS. ElRj*tESr*»WO*fll7-f^ 
Air©#ffi-es&]SIU *|flit7>f/UASr«t6*^*^-fca[ 

[0 0 8 6] (E^fflV^feix5*2©atRi: LTtt, £ 

;VAO«i LTI4, *KiM?vM** y K #y 
^fi'V, zKy# — K i!|f!lx-f/v^;i/7t 
/K y 7x = i/yf;V7 7'f K, til)T\) u—h* T 

* ^ tta: # * ^ttJRfc if Sr *> tf £ r. i: ft X % 5 . 

t^y ^/w^ y u- k *Ky#— k ^y 
ryu-h, * yi-f;^7i-y, H/7tf;vt 

5„ r.©± 5t£Wk LTI4. /Ky *-^- h^jKy ^ 

UWJJ ¥<D7°7 y ? 7 4 SrJ6# tr# 

teffiH.:?. -f /W A v Wt 7 A -4, & £*s fe 3.-. -. • .- . - 
[0 0 8 7] $&KifflV^*b5fS2©«!|E©«i: LT* 

T2tk<Dnmtt%tf7*-£tz&7'7X?'-y?g;fo&m\<^ 

mmi-zzbhh-io?>A,»imx*hz 0 u±mnv±&2 

©SS(4, iE©-tttt©«ftttW«^<D£l6l*J*Pffi*rSe 
KWKH*o£«Ht4v\ 4fc, »20lifiitt7-f/i'A 

[0 0 8 8] «E9fcfflV^e>*t5*2©a«i:, *^BJ© 
i«7 ^ /Vis t Srflfi 5 tttf 3«*ffl4f::tt*!;*ffltt, 3t 
K©t>©T-fc^#lc:ffiiJpg(4/£V^^ N 

A*. *iJ:tJ«wix&OiB^»4ifSrfflif^5 
mT-^^bS^^©^-ftV©g*?flJT"b7fe^^7f 
[0 0 8 9] *^?^©li«7^/PASr?SS**Sl^-^3g 
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mm-tmm. mmum-r^xicM-r^nrnm^mv 

xmm-tzxm. m^mmt'^7^^^t<Dmmmmm 
<Dm*mmvxi&&mtz J i-z.xmMi-?>j7&, 

<D®mmz£oxmtez>tii£>, ^vm^h^thmistc 

[0 0 9 0] r©i ptcLT^feixfcMfS^^/WAft, 

t n - l c d km vxmcmtvtLmmft t> 

M i t5 T N - L C D W^l* ©)tf/<7 ^ 20 
K±2 0MtnKT©|Siffc!) > J: 9 £f ;£ L < ft 0 . 2 
m&LL 5 m raJWTC0|g|a-e$)2.. JlffA 5 o . In 

©urn. +^*««aai**s#e>tu*^JB*u«s*5. sfc 

mm&2 0^mSriHx5i7 ? ^^7 p v-ro«^s^S 

[00 9 1] 5feT, /uA©|fei»*iSii»6>Jtfc»*o 

**-|SlWJBJf* (HTnotW Wiotv>5. n 
-g\ JLjW}±© y ^-f->3 >itttj!.a»»*±©*JBST 

i»©JL;Wt±© y ^— x"— ix 3 >itf±, 5 5 0 nm©* 
&%iZttLX. M5nmA^5 0 0nmOil v it) 
£?4L<f±l 0nmA^3 0Onm©iI v L 
< (i 1 5 nm^f> 1 5 0 nmCD«5iar*fc-5o j!.:Wt© y 
^ -f - a Vffi* 5 5 n m*l©^li, ifWl:*^* 
h n *v * Eft £ fir £ j±fc < -f-#ftftiws& 

*»*#»fe*l>fe^»tfLj&sfc.5. 4fc 5 00nmi!) 

[0092] ft^-e^-i' \s9#—v>'b8L\z.o^xwStfr so 
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5, ^f5/^^7*!l y KKl*)© 7>f /W»©^J?;£|S] 

£S S 7^A©±ffi*fcttTffi©— ^SC^Tte, iSS 
6 0S6(±9 0S61T©M^U aSS<OSMIK 
*3^T(±, If0*W±5 0SWTtfe5 o 
< tt-*©fc£©»#tt#8 0««±9 0flE#T, -ft* - 

[0 0 9 3] &^T'¥^/Vh£lCO^TtftBJ-r£o * 

/whftli, 10SA>?>6 0Kj5»:fe!), if*l,<l±2 
0&#>6>5 O^WfSHl-fcSo TOf^hA^ioSi 

£©&» ft &7c£S *fif§#> 5> iis a 

[0 0 9 4] #cKl, ^BJ<0^7-</UASrTN-LC 
D©W^te*©fc©l-/B^Si#©gaeico^T=§r{fc 

fiir/vi <Df®Xhht£i. < » 1 ft*fc(4«SctScrott«7 
-f/uASreH-fSrias-C**. l^fc 

*W*E«ffi«-C"*> *) tt - H fe KIRS $ ;lv5 1) © 

[0 0 9 5] *r#*«7>f/uA©±flBfcTfl5*:«r&© 

f©^u^?-t7^;vATOt ©^-r^S^fi^il!] 
"C6 0S«±9 Off«T©^aSr^bTV^ffi«:bS£ 

©iS^«fttt-t/Hfffim» U-C¥fT-Ctt* < 

%-m<r>m&<DV<< u? 5— t \s<? co^s— ©e 
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[0 0 9 6] ±E©^«6K:S<3l/^r**tflt7-f A'AiOl 

h*i6]^*J*Jtfta— Stir ^vw 
«SB^£f£ u< , <fc D$f* U< l±0^5> 1 OgO&H 

[0 0 9 7] #3gWc:}o^-t\ 2ft©if7^;VASrt 

i» + WfgS14i«^w^-^ H # fa i Lft v W Mi* A, 

Afi0*^b 1 5S»^ffl^W* U<, J: <9 £f S U < Ji 
osa^i oso^ffl-efcij, #^$f* l< tioa*^ 

5g©llffc5„ ^Ac2tfew«m7^/vASr^Sir^ 

-T^fifiO^ib l 5&<D%&mtW£ L<, <fc9£f£L 
<fio«^bi omcD&mx'h*). #K£fi;L<ti:og 

^P>5S[(D$5iaT*fc5o 2^gCD««7-f/VA(il^e 
1 tfcB ^ /VACii bfc^irlr/v^ffi-ecD^ 

[0 0 9 8] $ btC^KWtt^^^/WAIi^-v^;/^ 
<97<£^W (iftSi56 0SEi±9 Of «Ttfe51) 
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3„ TN-LCD-Ctt±TiS*«cDSa§tt/5 5 S^ 
KK3f-r 5 J; 5 ^ga«i-5»^-i X 5 (-sa« 

%mz%:\, mm©*** *-<d 7^ ^*fa &w-n\z & s ga 

(4, T F Tf ^ feS^liM I M^^ffiVvfcTN - L C 
[0 0 9 9] 

MPS S n 5 1 © T* 14 jSc v \ * feUlgM t > fc#^-WiSfe 

(1) m^w^<onm.<n^ 

/VtB^il^St, 4 0 0NHZ CO •H-NMR (B 
*m^-M J NM-GX4 0 0) T*»J5t U»J6 Lfc a 

(2) *HRttiroj||3& 

(6 0/4 0m4ib) 3 0 < CT-il!]« 

(3) jfoPsfg^iJro&r^ 

DSC (Perkin Elmer DSC-7)iB!|Jt 

mm) Hiia^sufc. 

(4) ajr^wffl^ 

Ts"<B*ftr (T^^ (*) STyp e-4) t^J;?)® 

(5) «3fe«?W 

(*) SIK^X^^y 7°y^-^-DVA-3 6 V 
WLD£rffl<^T?Tofc 0 

(6) )^J?SiJ^ 

(«) /j^w5ef^k mmmwmwcmm^ et-i 
^ • -5111 • TS.fcftft%%mw - 5 7 o) ta^T^x 

[0 10 0] H^gij 1 

6-tKnJf->-2-t7hi8 lOOmmol, f 
1 0 Ommo 1 , ^ n n t Kn^y >- 5 
Ommo 1 , t e r t-T'f^f^-;!' 5 Ommo 
K teXXfm7kmM 6 0 0mmo I5:ffl^tti#l 
«Tt?> ' 1 4 0°CT'2BfWT-t5vM[:HJ&£fTofc 0 §| 
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2 7 0 0 CT* 2 P#f?o\ 2 8 0 *Ct? 2 B#R3, 3 0 0^ 

otfiSU SJStt^y^^.^^ (it (5 2) )-4 0. 
0 g £r#fc 0 1 <DWi&&# V x^f/KO»i«Sii o . 
3 5, ifoftfSi VX*T^v?)fc*hh, ^yfB-Jfoft 
fflifE&?fil£fi3 0 CCWi, ^7^fiMli 1 3 5X:x 

7-Vrh7^nnii?yI^I (6/4liJt) = 



5* 



* y-MWJjfctCi^^fcU ffeJ»U, 2 3 0°CT*3 0 

[0 1 0 1 I 

[11:5 2] 



v II ^ /io . \ II W ii /io , I 
o o/o 




t-C, H 7 



(5 2) 



[0102] m^, s (52) roasts* y^*^^ 8 

L, S£*fcU 2 5 0°C-C3 O^KiffilLfeC*,, ^ 
2. 0 n mt'ijofc, 

[0 10 3] Ell, H12(-^:Lfc7t#ja!ljS^5rfflV^r, 
T'-v-a XfiffSrjBIJfeL-fc. -f:©^, El 3 (OX 5&fe& 

«7 -f/^S: 5 tfcfcSO Wfh-S^^pn 
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[Claim(s)] 

[Claim l] The optical compensation film for liquid crystal display components characterized by making 
the nematic hybrid orientation which it was formed more substantially than the liquid crystallinity giant 
molecule in which optically uniaxial [ forward ] is shown optically, and this liquid crystallinity giant 
molecule formed in the liquid crystal condition fix. 

[Claim 2] The liquid crystal cell for a drive which consists of the transparence substrate and nematic 
liquid crystal of the pair equipped with the electrode, It is the Twisted Nematic mold liquid crystal 
display equipped with the top polarizing plate with which this substrate has been arranged up and down, 
and the bottom polarizing plate at least. The Twisted Nematic mold liquid crystal display characterized 
by incorporating at least one sheet of the optical compensation film for liquid crystal display components 
according to claim 1 among this substrate, a top, or a bottom polarizing plate between each of between 
either or this substrate and a top, and a bottom polarizing plate. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the Twisted Nematic mold liquid crystal display 
incorporating the compensation film for liquid crystal display components which fixed the orientation of 
the liquid crystallinity macromolecule in which optically uniaxial [ forward ] is shown optically, and this 
film. 
[0002] 

[Description of the Prior Art] the features of LCD original of a thin shape, a light weight, and a low power 
in the Twisted Nematic mold liquid crystal display (it is called TN-LCD for short below) of an active drive 
using a TET component or an MIM component - in addition, since it has the image quality which is equal 
to CRT when it sees from a transverse plane, it has spread widely as displays, such as a notebook 
computer, portable television, and a portable information terminal. However, in conventional TN-LCD, 
when it sees from across for the refractive -index anisotropy . which a liquid crystal molecule has, or a ._ 
foreground color changes, the problem of the angle of visibility that display contrast falls is not avoided in 
essence, but the amelioration is desired strongly, and various attempts for amelioration are made: -How 
(the halftone gray scale method) to divide one pixel and to change the seal-ofapproval electrical potential 
difference to each pixel by the fixed ratio, How (domain split plot experiment) to divide one pixel and to 
change the direction of a standup of the liquid crystal molecule in each pixel, The approach (the IPS 
method) of applying horizontal electric field to liquid crystal, the method (VA liquid crystal method) of 
driving the liquid crystal which carried out perpendicular orientation, or the approach (the OCB method) 
of combining a bend orientation eel and an optical compensating plate is proposed, and a prototype is 
developed and built. However, the orientation film of a certain thing, an electrode, liquid crystal 
orientation, etc. had to be changed, the manufacturing -technology establishment for it and establishment 
of a manufacturing facility were needed, and the effectiveness that these approaches are fixed has caused 
the difficulty and cost quantity of manufacture as a result. 

[0003] On the other hand, no structure of TN-LCD is changed but there is an approach to which an angle 
of visibility is made to expand by building an optical compensation film into conventional TN-LCD. Since 
this approach has the advantage which amelioration and extension of a TN-LCD manufacturing facility 
are excellent in unnecessarily and in cost, and can be used simple, it attracts attention, and it has many 
proposals. The cause which an angle of visibility problem generates in TN-LCD in the Nor Marie White 
(NW) mode is in the orientation condition of the liquid crystal in the eel at the time of the black display 
which carried out the seal of approval of the electrical potential difference. In this case, perpendicular 
orientation of the liquid crystal is carried out mostly, and it serves as optically uniaxial [ forward ] 
optically. Therefore, in order to compensate optically uniaxial [ at the time of the black display of a liquid 
crystal cell / forward ] as an optical compensation film for extending an angle of visibility, the proposal 
using the film in which optically uniaxial [ negative ] is shown optically is made. Moreover, when the 
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liquid crystal in a eel compensates using the negative optically uniaxial film with which the optical axis 
inclined paying attention to carrying out a eel interface, parallel, or leaning orientation near an 
orientation film interface at the time of a black display, the approach of heightening the angle -of -visibility 
expansion effectiveness further is also proposed. 

[0004] For example, LCD using the optical compensation film and it using the cholesterie film with which 
the screw axis inclined is proposed by JP, 4- 349424, A and the No. 250166 [ six to ] official report. However, 
the approach for it being difficult to manufacture the cholesterie film with which the screw axis inclined, 
and leaning a screw axis during these patents also in fact is not indicated at all. Moreover, LCD using the 
negative 1 shaft compensator with which the optical axis inclined is proposed by JP,5-249547,A and the 
No. 331979 [ six to ] official report, and the multilayered film compensator is used as a concrete 
embodiment. LCD using the optical compensation film and it to which the optical axis furthermore 
inclined in JP, 7- 146409, A, a No. 5837 [ eight to ] official report, etc. and to which inclination orientation of 
the disco tic liquid crystal was carried out as a negative optically uniaxial compensation film is proposed. 
However, disco tic liquid crystal has the complicated chemical structure, and its composition is 
complicated. Moreover, since it is low-molecular liquid crystal, when filmizing, complicated processes, 
such as optical bridge formation, are needed, and difficulty serves as cost quantity as a result with 
industrial manufacture. 

[0005] The oriented film using the liquid crystallinity macromolecule which has optically uniaxial 
[ forward ] as other gestalten of a compensation film is also proposed. For example, the compensating 
plate for LCD which consists of a liquid crystallinity high polymer film which could twist in JP, 7- 140326, A 
and carried out tilt orientation is proposed, and it is used for angle of -visibility expansion of LCD. 
However, it is not industrially easy to be able to twist in addition to tilt orientation and to introduce 
orientation into coincidence. Moreover, LCD using the angle -of -visibility compensating plate and it which 
consist of a film which carried out orientation of the nematic liquid crystallinity macromolecule to 
JP, 7- 198942, A and a No. 181324 [ seven to ] official report as a similar technique so that an optical axis 
might intersect a plate surface is proposed. However, since the compensating plate which made the 
optical axis incline simply also in this case is used, it cannot be said that the angle -of -visibility expansion 
effectiveness is enough. 
[0006] 

[Problem(s) to be Solved by the Invention] this invention persons paid their attention to the forward 
optically uniaxial polymer liquid crystal with simple manufacture of the liquid crystal compound used as 
the raw material of a film and manufacture of the film itself in view of the technical-problem point of each 
of these above-mentioned technique. It canceled that it was the fault of the optical compensation film 
which consists of a polymer liquid crystal in which optically uniaxial [ conventional / forward ] is 
furthermore shown, and as a result of repeating examination wholeheartedly for the purpose of 
improvement-iif the further optical compensation engine performance, this invention was completed at 
last. 

[0007]"" " " 

[Means for Solving the Problem] That is, the 1st of this invention is related with the optical compensation 
film for liquid crystal display components characterized by making the nematic hybrid orientation which 
it was formed more substantially than the liquid crystallinity giant molecule in which optically uniaxial 
[ forward ] is shown optically, and this liquid crystallinity giant molecule formed in the liquid crystal 
condition fix. The liquid crystal cell for a drive which consists of the transparence substrate and nematic 
liquid crystal of the pair which the 2nd furthermore equipped with the electrode of this invention, It is the 
Twisted Nematic mold liquid crystal display equipped with the top polarizing plate with which this 
substrate has been arranged up and down, and the bottom polarizing plate at least. It is related with the 
Twisted Nematic mold liquid crystal display characterized by incorporating the optical compensation film 
for liquid crystal display components of this invention 1st at least one sheet among this substrate, a top, 
or a bottom polarizing plate between each of between either or this substrate and a top, and a bottom 
polarizing plate. 
[0008] 

[Embodiment of the Invention] Hereafter, it explains in more detail about this invention. The 
compensation film of this invention improves the angle of- visibility dependency of TN LCD sharply. First, 
TN-LCD set as the object of compensation is explained. TN LCD is subdivisible like the active matrix 
using a TFT (Thin Film Trasistor) electrode and an MIM (Metal Insulator Metal or TFD;ThinFilm Diode) 
electrode using a passive matrix and an active element as an electrode, if it classifies according to a drive 
method. The compensation film of this invention has effectiveness also to which drive method. In addition, 
the halftone gray-scale method (pixel division method) and domain division method which are a 
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well-known technique are considered for the attempt in which angle of -visibility expansion of LCD will be 
performed from a liquid crystal cell side. Also to LCD by which such an angle of visibility has been 
improved to some extent, the compensation film of this invention acts effectively and the further 
angle -of -visibility expansion effectiveness of it becomes possible. The compensation film of this invention 
which can give the outstanding angle of- visibility expansion effectiveness to TN-LCD like the above It 
consists of the liquid crystallinity macromolecule constituent containing the liquid crystallinity 
macromolecule in which optically uniaxial [ forward ] is shown optically the liquid crystallinity high 
molecular compound in which optically uniaxial [ forward ] is specifically shown optically, or these at least 
one sort of liquid crystallinity high molecular compounds in which optically uniaxial [ forward ] is shown 
optically. This liquid crystallinity high molecular compound or this liquid crystallinity giant- molecule 
constituent fixes the nematic hybrid orientation gestalt formed in the liquid crystal condition, and is 
formed. 

[0009] The liquid crystallinity giant molecule is carrying out nematic orientation of the nematic hybrid 
orientation as used in the field of [ here ] this invention, and it means the orientation gestalt from which 
the angle which the director of the liquid crystallinity giant molecule at this time and a film flat surface 
make differed on the film top face and the inferior surface of tongue. Therefore, since the top face differs 
in the include angle of this director and a film flat surface to accomplish from the inferior surface of 
tongue, between the top face of this film, and an inferior surface of tongue, this include angle can call it 
what is changing continuously. The compensation film of this invention has turned to the include angle 
from which the director of eye backlash which is the film which fixed the nematic hybrid orientation 
condition of a forward optically uniaxial liquid crystallinity giant molecule, and a liquid crystallinity 
giant molecule differs in all the locations of the direction of thickness of a film. Therefore, when the 
compensation film of this invention is seen as the structure called a film, an optical axis does not exist any 
longer. 

[0010] The liquid crystallinity giant molecule which can be used for this invention and in which optically 
uniaxial [ forward ] is shown optically has a nematic phase as a liquid crystal phase. In the temperature 
exceeding the liquid crystal transition point furthermore, it is indispensable that it is a thing fixable by 
the vitreous state, without forming nematic hybrid orientation on an orientation substrate, and spoiling 
this orientation gestalt. as the liquid crystallinity macromolecule which has a property like the above - 
the liquid crystallinity macromolecule of ** homeotropic orientation nature, the liquid crystallinity 
macromolecule constituent of the homeotropic orientation nature which specifically contains the liquid 
crystallinity high molecular compound of homeotropic orientation nature, or the liquid crystallinity high 
molecular compound of at least one sort of homeotropic orientation nature, and ** - liquid crystallinity 
macromolecule constituent ** which contains the liquid crystallinity macromolecule of at least one sort of 
homeotropic orientation nature and the liquid cryst^linity macromolecule of at least one sort of 
- homogeneous 7 stacking tendencies atieast-is mentioned. Hereafter; it explains in order-of. ------ — - ^ - 

[0011] First, the liquid crystallinity macromolecule of homeotropic orientation nature is explained, a 
homeotropic orientation ■■ a director -- a substrate flat surface - abbreviation -- a perpendicular 
orientation condition is said. This homeotropic orientation nature liquid crystallinity giant molecule is an 
indispensable component for realizing nematic hybrid orientation of this invention. The judgment of 
whether a liquid crystallinity macromolecule is homeotropic orientation nature forms a liquid 
crystallinity macromolecule layer on a substrate, and is performed by judging the orientation condition. 
Although there is especially no limitation as a substrate which can be used for this judgment, as an 
example A glass substrate concrete - soda glass, potash glass, boro-silicated glass, or crown glass - The 
plastic film which has thermal resistance in the liquid crystal temperature of a liquid crystallinity giant 
molecule, such as optical glass called flint glass, or a sheet, For example, polyethylene terephthalate, 
polyethylenenaphthalate, polyphenylene oxide, Polyimide, polyamidoimide, polyether imide, a polyamide, 
a polyether ketone, a polyether ether ketone, poly ketone sulfide, polyether sulfone, etc. can be mentioned. 
Although the substrate illustrated above is used after it washes a front face with an acid, alcohols, a 
detergent, etc., surface treatment, such as siliconizing, is used without carrying out. 

[0012] The liquid crystallinity macromolecule of homeotropic orientation nature used for this invention 
forms the film of a liquid crystallinity macromolecule on these suitable substrates, and when this liquid 
crystallinity macromolecule heat-treats at the temperature which shows a liquid crystal condition, it 
defines what carries out a homeotropic orientation on one kind of substrate at least among the 
these -illustrated substrates by the liquid crystallinity macromolecule and this invention of homeotropic 
orientation nature. However, since there are some which carry out a homeotropic orientation specifically 
at the temperature near the liquid crystal -isotropic phase transition point depending on a liquid 
crystallinity macromolecule, it is usually preferably more desirable [ the heat treatment actuation like 
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the above ] than the liquid crystalisotropic phase transition point to carry out at the temperature of 20 
degrees C or less 15 degrees C or less. The liquid crystallinity macromolecule in which homeotropic 
orientation nature is shown is explained concretely. As this liquid crystallinity macromolecule that can be 
used for this invention, especially if it has a property like the above, it will not be restricted. In order for a 
liquid crystallinity macromolecule to show homeotropic orientation nature generally, it is important to 
have a radical suitable in the molecular structure and that molecular weight is suitable, as the radical 
which can give homeotropic orientation nature to a liquid crystallinity macromolecule --**-- the aromatic 
series radical which has a high substituent, the aromatic series radical which has a long-chain alkyl 
group, the aromatic series radical which has a fluorine atom are raised. As a concrete liquid crystallinity 
macromolecule, they are principal chain mold liquid crystallinity macromolecule s, such as polyester 
which has these substituents in a principal chain, polyimide, a polyamide, a polycarbonate, and polyester 
imide. A composite ease, the ease of film izing, the stability of the physical properties of the obtained film, 
etc. to liquid crystallinity polyester is desirable especially also in these. The concrete example of structure 
is shown below. 

[0013] The liquid crystallinity macromolecule of principal chain mold homeotropic orientation nature [** 
1] 




CI) 



1 = m+n. k/ 1=20/1 0 — 0/10. ft$ L<{* 15/10-0/10 
n/m = 100/0-20/80, L < 98/2-30/70 
(k, I. m, ntt*;HifiJEJt*^f-) 




(2> 



I =m + n, k/l=20/10~0/10, L< S* 15/10-0/1 0 
m/n=l 00/0-1/99, »*L<li90/l 0-2/9fi 
(k. I. m. n IteAftoMttTFt) 



[0015] 
[Formula 3] 
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1 =m+n. k/1 = 2 0/1 0-0/1 0, JJ* L< (i 1 5/ 1 0-0/ 1 0 
n/m= 1 0 0/0-1/9 9. L< ii9 0/1 0-2/9 8 
(k, 1, m. ntt*Jk&&Jt£jjt*0 

[0016] 
[Formula 4] 




O 



m=n, (k+ 1 ) /m= 2 0/ 1 0 — 2/1 0, 

L< & 1 5/1 0 — 5/1 0 
k/ 1 = 1 0 0/0-0/ 1 00, *?*L<(± 95/5-5/95 
(k, 1, m, n tt*/Uf§j£Jt£av**> 

[0017] 
[Formula 5] 
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C 1 2H 26 




C5) 



k=m+n, l/m=] 00/0-1/99, 

L < 9 0/1 0 — 2/ 9 8 
(k, 1. mti^e^ai^it^^-r) 

[0018] 
[Formula 6] 




1 =m+n. k:/l = 2 0/10 — 0/10, L. < 

m/n = 1 0 0/ 0 — 1/ 9 9, »*L<fi9 0/1 0 — 
(k, I, m, n t^t-^yl-m^cit^-^^-) 

[0019] 

[Formula 7] 
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O C 1 0H2 1 




(7) 



1 =m+n. k/l = 20/10~0/10, *F£L< li 15/10-0/10 
m/n = 10 0/0-0/100, $f*L< (4 95/5- 5/95 
(k. 1, no. nte*;UW&i£*Ki-) 

[0020] 
[Formula 8] 

t-C«H 9 CH, 




(8) 



k=l+m. l/m= 1 0 0/0 — 0/ 1 0 0. &$ L< (49 5/5 — 5/9 5 
(k. 1. m. n tt*JHftjatit*^-*-) 

[0021] 
[Formula 9] 
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i — C 3 Ht 

k + I = m+n, k/l = 1 0 0/0 — 0/1 0 0. 

L. < (3 9 5/5 — 5/9 5 
n/m= 1 0 0/0 — 1/ 9 9. U < I* 9 0/1 0—2/9 8 

< k, 1 . m. n (i^^M^it^^^) 

[0022] 

[Formula 10] 




m=n, (k+1) /ra= 2 0/1 0 — 2/1 0, 
L<ttl 5/10-5/1 0 

[0023] 

[Formula 11] 
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CI 1) 



/ 

— o 




/m 




t -C4H, 

l=m+n. k/l=20/l 0-0/10, &* L< til 5/1 0-0/ 1 0 
n/m=100/0~l/99, L < i*9 0/ 1 0 — 2/9 8 
Ck, I. m, n. ott*;HIW5Jfct^) 



[0024] 

[Formula 12] 



~T°^(0) — CH, = CHC-- 



II II \ 



i -C,H, 



O O 



-o-(0>-o 



/ n 



CI 2) 



n=m+n, k/n=2 0/l 0-0/10, SHt L < « 1 5/ 1 0 — 0/ 1 0 
m/l = I 0 0/0-1/9 9, $? * L< ti 9 0/1 0 — 2/9 9 
Ck. 1. m. n ti^e^l/ifeififejfc^^-r) 

[0025] 

[Formula 13] 
o 
11 



O 
< 1 3 ) 




o 



/ ro 



I = m . R/l = 2 0/10 — O/^10. »^ L. < 1 5/1 O ~ 0 / 1 0 



[0026] 

[Formula 14] 



-9- 




k+l=m+n. k/l=l OO/O-O/l 00 
$F£L<« 95/5—5/95 

m/n=100/0~0/10 0, »t L< (i9 5/5-5/9 5 
(k, 1. m. n ti^e^ffifiElt^^-o j It 2 — 1 2 cd^^tf^") 



[0027] 

[Formula 15] 

O O 




(1 5) 



CH S 



k + 1 =m+ n, k/ 1 = 1 0 0/0— 0/1 0 0 
SF*L<«95/5~5/95 

m/n= 1 00/0-0/1 00, ffiKii 95/5-5/95 
(k, 1. m, nlteJlsffiJ&it&Tiki-o j It 2 - 1 2 ©S»*^> 

[0028] 

[Formula 16] 
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(16) 



k+I=m+n. k/l=100/0-0/100 

L< *±9 5/5 — 5/9 5 
m/n= 1 00/0—1/99. ffiL<li9 0/1 0-2/9 B 

[0029] 

[Formula 17] 

0 0 o o 

(1 7) 




k+l=m+n. k/l=l 00/0-1/99 
$F£ L< <19 0/1 0 — 2/9 8 

m/n= 1 0 0/0 — 0/1 0 0. L < li 9 5 / 5 — 5 / 9 5 
(k, 1, m. nti*JUteJSJ£*7*-n 

[0030] 

[Formula 18] 
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(18) 



k+l=m+n, k/l = l 00/0-0/1 00 

L<(i95/5-5/95 
m/n = 10 0/0 — 1/99, £F£ L < 90/1 0—2/9 8 
(k. 1. m. n^^e^ifflJSKIt:^^-^) 

[0031] 

[Formula 19] . 




I =m+n, k/l=20/10-0/10. ff*L< lil 5/1 0-0/1 0 
m/n= 1 0 0/0-0/10 0. JGF* L < Ji9 5/5-5/9 5 
Ck. 1. m. ni**/l*aj^£^-) 

[0032] 

[Formula 20] 
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1 =m+n, k/1 = 2 0/1 0-0/1 0, #f£ L < (i 1 5/1 0 — 0/1 0 
m/n- 1 0 0/0-0/1 0 0. 8t L < «9 5/5-5/9 5 
(k. I. m. nli*^aijUt*^o j t± 2 - 1 2 (DSSt*^) 



[0033] 

[Formula 21] 




o 

li (21) 
C — OC«F .a 




C-OCeFi3 

II 

O 



k -+- 1 =mH-n. = l 0 0X0—0X1 0 0. L<(i9 5X5 — 5X9 5 

mXn = 1 0 0X0—1X9 9. lift L< (19 0/ i 0-2/9 8 
(k, 1 . m, n JUm&t.tt&7f;-r> 

[0034] The liquid crystallinity polyester of (l), (3), (4), (6), (7), (10), (ll), (17), and (20) is desirable also 
especially in the above. 

[0035] Moreover, side-chain mold liquid crystallinity macromolecules, such as the side-chain mold liquid 
crystallinity macromolecule which has the configuration unit which has the above-mentioned substituent 
as a side chain as a liquid crystallinity macromolecule of homeotropic orientation nature, for example, 
polyacrylate, polymethacrylate, a polysiloxane, and poly malonate, are also raised. The concrete example 
of structure is shown below. 

[0036] The liquid crystallinity macromolecule of side -chain mold homeotropic orientation nature [** 22] 
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-G-CFh-CH-h- 

I 

COC*H 6 

II 

O 

(2 2) 

-<-CH 2 -CH4v 

co-e-cH, o-^Q^— co-^Q^ 
o o 



n/m^ 80/20-20/80. #*L<li 75/25-25/75 



[0037] 

[Formula 23] 

-<-CII 2 -CH4r 



(2 3) 

-e-cn 2 -CH->^r 

c o -e c h, ^o---^^^- o c -h^C^cf, 
o o 



n/m^=8 0/20-20/80, ff £ L < li 75/2 5 — 25/75 
[0038] 

[Formula 24] 

-^CH 2 -CH^ir 

c-o-ecH,4r~o^(0/ — vO/~°" CH(CF3)i 



n/m = 80/20-20/80. L < (175/25 — 25/75 
[0039] 

[Formula 25] 
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CH, 
I 

-<-cn*-c4ir 



C-0-(-CH,-h-0-^Q^— (^Q^— OCH, 



(2 5) 



CH, 
I 

-(■•CHt-C-fcr 



co-ecH,->TT-oc-/0 V )-c«F l 



II II 
o o 



n/m = 80/20-20/8 0. Jfi L< 117 5/2 5-2 5/7 5 
[0040] 

[Formula 26] 
CH, 

I 

CO-(-CH,^O^C^ 

0 O 

(2 6) 

CH, 

1 ■ 

-<-CH 2 -C^- 

C~O^CH a ^Q-H^^^ 



n/m=8 O/20-20/8O. »*L<tt 75/25-25/75 
[0041] 

[Formula 27] 

-CH 3 
I 

CO (CH, ) io^O^CO-^Vf 

o o f'^f 



CH 3 
<-CH 2 -C ±„ 

CO (CH 2 ^O^CO-^^OCH, 

o 0 



(27) 



[0042] 

[Formula 28] 
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-frCH. -CH ) . 

cchch,-)-, o-<o)— (o)-c-o-<^o)-oc, j h 4 
o o 



CH 3 



< CH 3 -CHK. 

CCKCIf, >,-0-^)-CO-<£^-F 



il 

o 



[0043] 

[Formula 29] 
Clh 
I 

iSi-0 >-„ 

(cn 2 >4-o-(o)-c-o-<(o)-cf s 

O 



CH 3 
I 

-fS i - 0 •)-„, 

I 

CCII* ) -COC2 H s 
II 

0 



[0044] 

[Formula 30] 
CI Is 
I 

-(- S i 0 >„ 

(CH, ) 3 -0-(OVCO-/OVOCCF : 
W II V - / II 
o 0 



cn 3 
I 

(- S i O -K 

ccri 2 ) « -o-(o)— (o)-coc a h 6 

o 



[0045] 

[Formula 31] 



(28) 



(29) 



(30) 
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CITr, 
I 

•KSiOK 
I 

(en, ) « -o 



OVOC, F„ 



Clin 

I 

-(- S i O >- m 
I 

(CFT 2 ) 3 -COC, 2 H* 5 
II 
O 



[0046] 

[Formula 32] 
CH 3 
I 

-<r SiO-K 
I 

(CITo ) 2 -C-0 



o 



o 



<3 1) 



cir 3 
l 

-<- SiOK 

(CIT 2 ) . -o-((3yco 

O 



[0047] 

[Formula 33] 

O . 0 

II II 
4C-CH-C-0 -f CH 9 ) 2 Of, 

(CH 2 ) » H@H§>-CF a 



o o 

II II 

{-C-CH-CO -(-CH 2 ) j OK 



(CH«>, 0 



o 



[0048] 

[Formula 34] 



(32) 



(3 3) 
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(34) 



(35) 



O O 
I! II 
(-C-CH-C-0 -f CH 2 ) , OK 

(CH 2 ) , -0-{o)-C-0-(o)-F 

II — ' 

o 

0 o 

II II 

( C-CII-C-O- (CH 2 K OK 

I • ^ 

(CTI 2 ) « -0-(o)-C-0-^-F 

0 

[0049] 

[Form vila 35] 
0 0 
II II 

( c-ch-c-0 -eci-r 2 >« O}- 

(ch 2 ) 3 -o-<@h-och(oVc s f„ 

II 

o 

[0050] 

[Formula 36] 
O O 

il II 

-{-c-CH-c-q -e CH 2 ) 4 OK 

CF 3 

(cfi 2 ) , -o-^Wo^-c-o--(o^f 

CF 3 0 

0 0 

;i ii 

•(- C-CH-C-0 -f CH 2 K OK 

(cn 2 -o-<o)^co^^)-ocir 9 

o 

(36) 

[0051] The side-chain mold liquid crystallinity macromolecule of (22), (23), (25), (28), (29), (32), (34), and 
(35) is desirable also especially in the above. 

[0052] The liquid crystallinity macromolecule of homeotropic orientation nature explained above is used 
for this invention as independent one sort or a constituent containing these at least one sort of liquid 
crystallinity macromolecules. In addition, in case it uses for this invention as a constituent, even if it is a 
constituent containing two or more sorts of liquid crystallinity macromolecules in which homeotropic 
orientation nature is shown, it does not interfere with the compensation film of this invention at all. 
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[0053] In order to show good homeotropic orientation nature, the molecular weight of a liquid crystallinity 
macromolecule is also important, the logarithm which measured molecular weight at 30 degrees C among 
[ various ] the solvent, for example, a phenol / tetrachloroethane (60/40 (weight ratio)) mixed solvent, in 
the case of the principal chain mold liquid crystallinity macromolecule ■■ 0.05 to 2.0 is desirable still more 
desirable, and the range of viscosity is usually 0.07 to 1.0. a logarithm - when viscosity is smaller than 
0.05, the mechanical strength of a compensation film becomes weak and is not desirable. Moreover, when 
larger than 2.0, there is a possibility that homeotropic orientation nature may be lost. Moreover, there is a 
possibility that viscosity may become high too much in a liquid crystal condition, and even if it carries out 
a homeotropic orientation, the time amount which orientation takes may become long, the case of a 
side chain mold liquid crystallinity liquid crystal polymer ■■ molecular weight - polystyrene equivalent 
weight average molecular weight usually - 1000 to 100,000 -■ the range of 50,000 is preferably 
desirable from 3000. It is [ a possibility that the mechanical strength of a compensation film may become 
weak ] and is not desirable when molecular weight is smaller than 1000. Moreover, it is [ a possibility that 
the solubility over the solvent of a polymer falls and of producing the trouble on film production of the 
solution viscosity of coating liquid becoming high too much, and being unable to obtain a homogeneity 
paint film ] and is not desirable when larger than 100,000. 

[0054] Moreover, in this invention, the liquid crystallinity macromolecule constituent which added the 
high molecular compound (or constituent) which does not show other liquid crystallinity high molecular 
compounds (or constituent) or liquid crystallinity to the liquid crystallinity macromolecule of homeotropic 
orientation nature mentioned above can also be used, using this constituent -- ** - there is an advantage 
of being able to attain stabilization of the ** nematic hybrid orientation which can control the average tilt 
angle of nematic hybrid orientation by accommodation of the presentation ratio free. Although various 
kinds of high molecular compounds (or constituent) to which it is not indicated that liquid crystallinity 
explained previously as a high molecular compound (or constituent) added to the liquid crystallinity 
macromolecule of homeotropic orientation nature can also be used, it is desirable to use the high 
molecular compound (or constituent) in which liquid crystallinity is similarly shown from a viewpoint of 
compatibility with the liquid crystallinity macromolecule of homeotropic orientation nature. In addition, 
a liquid crystallinity high molecular compound (or constituent) here is not restricted to homeotropic 
orientation nature. As a class of liquid crystallinity macromolecule used, side chain mold liquid 
crystallinity macromolecule;, for example, polyacrylate, such as principal chain mold liquid crystallinity 
macromolecule;, for example, polyester, polyimide, a polyamide, polyester, a polycarbonate, and polyester 
imide, polymethacrylate, a polysiloxane, poly malonate, etc. can be illustrated, although it will not be 
limited especially if it has compatibility with a homeotropic orientation nature liquid crystallinity giant 
molecule - inside - the liquid crystallinity high molecular compound (or constituent) of a homogeneous 
stacking tendency - the polyester of a homogeneous stacking tendency, polyacrylate, polymethacrylate, 
etc. are more specifically desirable. The example of structure is- shown below. • 
[0055] The liquid crystallinity macromolecule of a principal chain mold homogeneous stacking tendency 



[** 37] 




k=l+m , l/nr=80/20 



(3 7) 



-20/80 , 



SFi L < f i 75/25—25/75 



[0056] 

[Formula 38] 



O 




k-m , k/l =80/20 -20/80 . 



&$L<I2 75/25-25/75 



(88) 



[0057] 

[Formula 39] 
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- ( c 

\ II 
o 



0 



c 



l.OJO 



k ii h 



-| 0 (CM* ) a 0 j- 



(3 9) 



lnn+n, k/l =200/100-0/100 . & £ U<<i 150/100— O/100 
10^80/20-20/80 , " 75/25-25/75 

[0058] 

[Formula 40] 

4 c^oV-o V- -{c^oVc V -/ C (CH. ) b C V- 
V II ■— / k \ II ^-^ II h \ II II An 



0 



o 



o 



0 



,CH 3 



(4 0) 



fm . k/l =200/100-0/100 , L< ti 150/100-0/100 
l/m=80/20— 20/80 . 75/25—25/75 



[0059] 

[Formula 41] 



CH 



-f c-<o>-c I -( o- 

V II II /k \ 

O O CH 




CH 3 



°),- -( °> <°i 

CHa (O) 



knnin . l/m=80/20-20/80 , 75/25—25/75 
[0060] 

[Formula 42] 
O O 

-( U ) k - -( )r -( °t6io^ 

(O v - v ^ x o 4- 

' — fm 



(4 1) 



v 0 
(4 2) 



k=l-Hn . 1/iif80/20-20/80 , L< It 75/25-25/75 
[0061] 

[Formula 43] 
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_( 0 ^5>- CH _ c „c).-(c-<§^^c) F 

O O 0 

N CH» (4 3) 

l=m , k/l=200/JOO -0/100 . 150/100--O/1O0 
[0062] 

[Formula 44] 

0 0 , 

^g)-CH. (4 4) 

k-Hm , 1/df80/20~20/80 . JJ* L< ii 75/25-25/75 
[0063] 

[Formula 45] 
O 0 o o 

. <0),- (45) 

nr-k+] , k/l=80/2O~20/8O ► $?* L < li 75/25—25/75 
[0064] 

[Formula 46] 

O 0 CH 3 



<o> 



(4 6) 



k=l+m . l/m=80/20-20/80 , $f£ L< li 75/25-25/75 



[0065] The liquid crystallinity macromolecule of a side -chain mold homogeneous stacking tendency [* 
47] 
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I 

COC 2 H 5 
II 

o 



-f CH 2 -CH-K 

[ 

C-CKCH 4 ->-, 0-<(C^C-0-<O^CN 



(4 7) 

n/m=80/20 -20/80 , $? £ L < it 75/25—25/75 
[0066] 

[Formula 48] 
-(-CII, -CH3-. 

C - 0 -4C H, -hr O -@>~^Q)- C II, 
O 



-f CII 3 -CH3-„ 

c-ckch,-)-, -o-hQ^o-c-^o^och, 
o o 

(4 8) 

n/in-80/20 -20/80 , iffi L< it 75/25-25/75 

[0067] 

[Formula 49] 

CTI S 
I 

(-CII2 -c }-„- 

c-o-{cn 2 >4 o^(o)^-o-c-{o^och 3 
o 0 



CH 3 
I 

( CM* -C-K- 

c-o-(ch 2 -ho-;ov-i;o;- c i 
0 

(49) 

n/nr80/20 -20/80 , L<{± 75/25-25/75 
[0068] 

[Formula 50] 
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CH 3 
I 

(- cir 2 -ck 

c-cmch,*« o-{g)- c-o -<@>-<o) 
o o 

CH 3 

I 

•< CH, -C }-„ 

c-ckch^ — (o)-c-o-^) 

0 0 

(50) 

n/nr80/20 -20/80 , Sf £ L < it 75/25-25/75 

[0069] 

[Formvda 51] 
CH 3 
I 

f CH 2 -CK 

c-o-^ch 2 > 5 o-{o)m§)-c-o^o)-och 3 
0 o 

CIL 
I 

-f CH 2 -C >- ra 

C-CKCH 2 > 2 0^((^C-0-(O^CH 3 
O O 

(5 1) 

n/m-80/20 -20/80 , $F£b<fi 75/25-25/75 • - • • ~" 

[0070] the logarithm to which such molecular weight measured molecular weight at 30 degrees C among 
[ various ] the solvent, for example, a phenol / tetrachloroethane (60/40 (weight ratio)) mixed solvent, in 
the case of the principal chain mold liquid crystallinity macromolecule ■- 0.05 to 3.0 is desirable still more 
desirable, and the range of viscosity is usually 0.07 to 2.0. a logarithm -- when viscosity is smaller than 
0.05, there is a possibility that the mechanical strength of a compensation film may become weak. 
Moreover, when larger than 3.0, since there is a possibility that the viscosity at the time of liquid crystal 
formation may become high too much, and the time amount which orientation takes may become long or 
it checks a homeotropic orientation, it is not desirable, the case of a side-chain mold liquid crystal polymer 
-• molecular weight -- polystyrene equivalent weight average molecular weight ■• usually - 5000 to 
200,000 - the range of 10,000 to 150,000 is preferably desirable. When molecular weight is smaller than 
5000, there is a possibility that the mechanical strength of a compensation film may become weak. 
Moreover, it is [ a possibility that the solubility over the solvent of a polymer falls and of producing the 
trouble on film production of the solution viscosity of coating liquid becoming high too much, and being 
unable to obtain a homogeneity paint film ] and is not desirable when larger than 200,000. 
[0071] Especially the synthesis method of various kinds of liquid macromolecules explained above is not 
restricted. The liquid crystallinity macromolecule which can be used for this invention is compoundable 
by the well-known polymerization method in the field concerned. For example, if polyester composition is 
taken for an example, it is compoundable by the melting polymerization method or the acid chloride 
method using the acid chloride of corresponding dicarboxylic acid. In order to obtain the compensation 
film which fixed nematic hybrid orientation in homogeneity using the liquid crystallinity giant molecule 
which has optically uniaxial [ like the above / forward ], it is desirable in this invention to step on the 
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orientation substrate explained below and each process. 

[0072] First, an orientation substrate is explained. It is desirable to insert the upper and lower sides of 
this liquid crystallinity giant* molecule layer by different interface, in order to obtain nematic hybrid 
orientation like this invention using a forward optically uniaxial liquid crystallinity giant molecule, when 
the upper and lower sides are inserted by the same interface, the orientation in the vertical interface of 
this liquid crystallinity giant-molecule layer will become the same, and it will be difficult to obtain the 
nematic hybrid orientation of this invention. One orientation substrate and an air interface are used, an 
orientation substrate is touched in the lower-bound side of a forward optically uniaxial liquid crystallinity 
macromolecule layer, and the upper-bound side of this liquid crystallinity macromolecule layer is made to 
touch air as a concrete mode. Although the orientation substrate with which interfaces differ up and down 
can also be used, it is more desirable to use one orientation substrate and an air interface on a 
manufacture process. As for the orientation substrate which can be used for this invention, it is desirable 
to have the anisotropy so that the sense (projection to the orientation substrate of a director) to which a 
liquid crystal molecule inclines can be specified. When an orientation substrate cannot specify at all the 
sense to which liquid crystal inclines, only the orientation gestalt leaning to disorderly bearing can be 
acquired (the vector which projected the director to this substrate becomes disorderly). 
[0073] What specifically has the anisotropy within a field as an orientation substrate which can be used 
for this invention is desirable. Polyimide, polyamidoimide, a polyamide, polyether imide, A polyether 
ether ketone, a polyether ketone, poly ketone sulfide, Polyether sulfone, polysulfone, polyphenylene 
sulfide, Polyphenylene oxide, polyethylene terephthalate, polybutylene terephthalate, 
Polyethylenenaphthalate, polyacetal, a polycarbonate, polyarylate, Acrylic resin, polyvinyl alcohol, 
polypropylene, cellulose system plastics, A plastic film substrate and uniaxial-stretching plastic film 
substrates, such as an epoxy resin and phenol resin, They are glass substrates, such as metal substrates, 
such as aluminum which attached the slit- like slot to the front face, iron, and copper, alkali glass which 
carried out etching processing of the front face at the shape of a slit, boro-silicated glass, and flint glass, 
etc. 

[0074] The various above-mentioned substrates which have the rubbing plastic film substrate which 
performed rubbing processing to the above-mentioned plastic film substrate in this invention or the 
plastics thin film which performed rubbing processing, for example, the rubbing polyimide film, the 
rubbing polyvinyl alcohol film, etc., the various above-mentioned substrates which have the slanting 
vacuum evaporationo film of oxidation silicon etc. further can be used. In the various above-mentioned 
orientation substrates, the various substrates which have the rubbing polyimide film, a rubbing 
polyimide substrate, a rubbing polyether ether ketone substrate, a rubbing polyether ketone group plate, 
a rubbing polyether sulfone substrate, a rubbing poly FUREENIREN sulfide substrate, a rubbing 
polyethylene terephthalate substrate, a rubbing polyethylenenaphthalate substrate, a rubbing 
polyarylate substrate, and a cellulose plastic substrate can be mentioned as this suitable substrate for 
making the forward optically uniaxial liquid crystallinity giant molecule like this invention form in 
nematic hybrid orientation. 

[0075] The compensation films of this invention differ in the include angle of the director of a forward 
optically uniaxial liquid crystallinity macromolecule, and a film flat surface to make on the top face and 
inferior surface of tongue of this film. The film plane by the side of this substrate can be adjusted 60 
degrees or more 0 times or more in one of the include-angle range of 50 or less degrees or 90 degrees or 
less according to the approach of the orientation processing, or the class of forward optically uniaxial 
liquid crystallinity macromolecule. Usually, it is more desirable on a manufacture process to adjust the 
include angle of the director of this liquid crystallinity macromolecule near the interface of a film and film 
flat surface which touched the orientation substrate to make to the include-angle range of 50 or less 
degrees 0 times or more. The compensation film of this invention applies a forward optically uniaxial 
liquid crystallinity macromolecule on the orientation substrate like the above, and, subsequently pass a 
homogeneity orientation process and the fixed process of an orientation gestalt. Spreading to the 
orientation substrate of this liquid crystallinity macromolecule can be performed in the state of melting 
which fused the solution condition or this liquid crystallinity macromolecule which usually dissolved the 
forward optically uniaxial liquid crystallinity macromolecule in various solvents. Solution spreading 
which applies a forward optically uniaxial liquid crystallinity macromolecule on a manufacture process 
using this solution that dissolved in the solvent is desirable. 

[0076] Solution spreading is explained. A forward optically uniaxial liquid crystallinity macromolecule is 
melted to a solvent, and the solution of predetermined concentration is prepared. Since the thickness 
(thickness of the layer formed from a forward optically uniaxial liquid crystallinity macromolecule) of the 
compensation film of this invention is decided in the phase which applies this liquid crystallinity 
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macromolecule to a substrate, it needs to control thickness of concentration and the spreading film etc. to 
a precision. As the above-mentioned solvent, according to the classes (presentation ratio etc.) of forward 
optically uniaxial liquid crystallinity macromolecule, although there is no ****** generally Usually, 
chloroform, dichloromethane, a carbon tetrachloride, a dichloroethane, Tetrachloroethane, a 
trichloroethylene, tetrachloroethylene, Halogenated hydrocarbon, such as a chlorobenzene and an 
orthochromatic dichlorobenzene Phenols, such as a phenol and parachlorohenol, benzene, Aromatic 
hydrocarbon, such as toluene, xylene, methoxybenzene, 1, and 2 dimethoxybenzene An acetone, ethyl 
acetate, tert-butyl alcohol, a glycerol, Ethylene glycol, triethylene glycol, ethylene glycol monomethyl 
ether, Diethylene-glycol wood ether, ethyl Cellosolve, butyl Cellosolve, 2-pyrrolidone, a 
N-methyl-2-pyrrolidone, a pyridine, triethylamine, These mixed solvents, for example, a mixed solvent 
with halogenated hydrocarbon and phenols etc., such as a tetrahydrofuran, dimethylformamide, 
dimethylacetamide, dimethyl sulfoxide, an acetonitrile, butyronitrile, and a carbon disulfide, are used. 
[0077] Although the concentration of a solution does not generally have ****** in order to be dependent 
on the solubility of the forward optically uniaxial liquid crystallinity macromolecule to be used, or the 
thickness of a compensation film finally made into the purpose, it is usually used in 3 - 50% of the weight 
of the range, and is 7 - 30% of the weight of the range preferably. It applies on the orientation substrate 
which explained below the forward optically uniaxial liquid crystallinity polymer solution adjusted to 
desired concentration using the above-mentioned solvent by ****. As the approach of spreading, a spin 
coat method, the roll coat method, the printing method, the immersion Czochralski method, the curtain 
coat method, etc. are employable. A solvent is removed after spreading and the layer of the uniform liquid 
crystallinity macromolecule of thickness is made to form on an orientation substrate. If especially solvent 
removal conditions are not limited, but a solvent can remove them in general, the layer of a forward 
optically uniaxial liquid crystallinity macromolecule does not flow or they are not carried out having even 
flowed and fallen enough, they are good. Usually, a solvent is removed using desiccation at a room 
temperature, desiccation with a drying furnace, blasting of warm air or hot blast, etc. As for the phase of 
this spreading / desiccation process, it is the purpose first to make the layer of a liquid crystallinity giant 
molecule form in homogeneity on a substrate, and this liquid crystallinity giant molecule has not formed 
nematic hybrid orientation yet. the following heat treatment process - mono- - domain nematic hybrid 
orientation is completed. 

[0078] In forming nematic hybrid orientation by heat treatment, the one where the lower one in the 
semantics which helps the orientation by the interface effectiveness of the viscosity of a forward optically 
uniaxial liquid crystallinity macromolecule is good, therefore heat treatment temperature is higher is 
desirable. Moreover, the average tilt angle obtained depending on a liquid crystallinity giant molecule 
may change with heat treatment temperature. In that case, in order to obtain the average tilt angle 
according to the purpose, it is necessary to set up heat treatment temperature. For example, in order to 
obtain the orientation which -has a-eertain tilt angle, when it is-necessary to heat-treat at comparatively 
low temperature, at low temper ature, the viscosity of a liquid crystallinity macromolecule is high and the 
time amount which orientation takes becomes long, in such a case -- "once - an elevated temperature - 
heat-treating -- mono--- after obtaining domain orientation, the approach of lowering to the temperature 
aiming at the temperature of heat treatment gradually becomes effective gradually. Anyway, it is 
desirable to heat-treat at the temperature more than a glass transition point according to the property of 
the forward optically uniaxial liquid crystallinity macromolecule to be used. The range of 50 to 300 
degrees C is usually suitable for heat treatment temperature, and the range of 100 to 260 degrees C is 
especially suitable for it. Moreover, although it cannot generally crawl on it since heat treatment time 
amount required in order that a forward optically uniaxial liquid crystallinity macromolecule may carry 
out sufficient orientation on an orientation substrate changes with the classes (for example, presentation 
ratio etc.) of this liquid crystallinity macromolecule to be used, and heat treatment temperature, its range 
for 120 minutes is usually desirable from 10 seconds, and it is especially desirable from 30 seconds. [ of 
the range for 60 minutes ] When shorter than 10 seconds, there is a possibility that orientation may 
become inadequate. Moreover, it is [ a possibility that productivity may fall ] and is not desirable when 
longer than 120 minutes. Thus, uniform nematic hybrid orientation can be first obtained over the whole 
orientation substrate top surface in the state of liquid crystal. 

[0079] In addition, it does not matter in order to carry out nematic hybrid orientation of the forward 
optically uniaxial liquid crystallinity giant molecule in the above-mentioned heat treatment process in 
this invention, especially even if it uses a magnetic field and electric field. However, when a magnetic 
field and electric field are impressed heat-treating, in order that the force of a uniform place may work to 
a liquid crystallinity macromolecule, the director of this liquid crystal becomes easy to turn to a fixed 
direction during impression. That is, the nematic hybrid orientation which forms the include angle from 
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which a director differs according to the direction of thickness of a film becomes like this invention that it 
is hard to be obtained. Although stable nematic hybrid orientation can be thermally obtained if the force 
of a place is removed after making HOMEOTORO big ** homogeneous except nematic hybrid orientation, 
tilt orientation, or the other orientation once form, there is especially no merit on a process. 
[0080] In this way, it can fix by cooling next the nematic hybrid orientation formed in the liquid crystal 
condition of a forward optically uniaxial liquid crystallinity giant molecule to the temperature below the 
liquid crystal transformation point of this liquid crystallinity giant molecule, without spoiling the 
homogeneity of this orientation at all. When the liquid crystallinity giant molecule which generally has a 
smectic phase or a crystal phase in the low-temperature section from the nematic phase is used, the 
nematic orientation in a liquid crystal condition has a possibility of breaking by cooling. In this invention, 
do not have a smectic phase or a crystal phase at all in the temperature below the temperature field 
which shows a ** nematic phase. ** It has the property in which a smectic phase or a crystal phase does 
not appear at the time of cooling even if it has the crystal phase or the smectic phase potentially. And in 
order to use the liquid crystallinity macromolecule which has the property in which an orientation gestalt 
does not change even if there is no fluidity in the operating temperature limits of a ** compensation film 
and it applies an outside place and external force, destruction of the orientation gestalt by the phase 
transition to a smectic phase or a crystal phase - not happening -- perfect mono--- domain nematic 
hybrid orientation is fixable. 

[0081] If the above-mentioned cooling temperature is the temperature below the liquid crystal transition 
point, there will be especially no limit. For example, by cooling in temperature lower 10 degrees C than 
the liquid crystal transition point, uniform nematic hybrid orientation is fixable. Especially a limit does 
not have the means of cooling and it is fixed only by taking out out of the heating ambient atmosphere in 
a heat treatment process into the ambient atmosphere below the liquid crystal transition point, for 
example, a room temperature. Moreover, in order to raise the effectiveness of****, forced cooling, such as 
air cooling and water cooling, and annealing may be performed. However, the average tilt angles obtained 
with a cooling rate depending on a forward optically uniaxial liquid crystallinity giant molecule may 
differ a little. When it is necessary to use this such liquid crystallinity macromolecule and to control this 
include angle strictly, it is desirable to also perform cooling actuation in consideration of cooling 
conditions suitably. 

[0082] Subsequently, in this invention, the include angle control in the direction of film thickness of 
nematic hybrid orientation is explained. With this compensation film, the 60-degree or more range of the 
absolute value of the include angle of the director of a forward optically uniaxial liquid crystallinity 
macromolecule and a film flat surface to accomplish is 90 or less degrees in respect of [ of zero within the 
limits or more of 50 or less degrees, and the field concerned ] opposite on either the top face of this film, or 
an inferior surface of tongue. [ / near the film interface ] It is controllable at a desired include angle, 
respectively by ^choosing suitably -the classes- (presentation etc.) -of forward' optically uniaxial- liquid 
crystallinity macromolecule to be used, an orientation substrate, heat treatment conditions, etc. Moreover, 
also after fixing nematic hybrid orientation, it is controllable at : a desired include angle by using the 
approach of deleting a film front face to homogeneity, for example of dipping in a solvent and melting a 
film front face to homogeneity etc. In addition, the solvent used in this case is suitably chosen according to 
the classes (presentation etc.) of forward optically uniaxial liquid crystallinity macromolecule, and the 
class of orientation substrate. 

[0083] The compensation film of this invention obtained according to the above process becomes possible 
[ pulling out various properties by the method of the arrangement to homogeneity, in case the upper and 
lower sides of this film are not equivalent, and there is an anisotropy also in field inboard and it arranges 
to LCD, orientation and since it fixes and this orientation is formed ] about the orientation gestalt of 
nematic hybrid orientation. When actually arranging the compensation film of this invention to the 
Twisted Nematic mold liquid crystal cell, it is possible to carry out the laminating of the compensation 
film to another different substrate from the ** orientation substrate which exfoliates from this film and 
uses the ** above-mentioned orientation substrate with a compensation film simple substance as a use 
gestalt of this film and which is used in the condition as it is of having formed on the ** orientation 
substrate, and to use it for it. 

[0084] In using as a film simple substance, an orientation substrate by the interface with a compensation 
film How to exfoliate mechanically, after being immersed in the approach of exfoliating mechanically 
using a roll etc., and the poor solvent to all structural materials, A film simple substance is obtained by 
the approach of carrying out dissolution removal of the orientation film on the approach of guessing a 
supersonic wave and exfoliating in a poor solvent, the approach of giving a temperature change and 
exfoliating using the difference of the coefficient of thermal expansion of an orientation substrate and this 
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film, the orientation substrate itself, or an orientation substrate etc. Since detachability changes with 
adhesion of the classes (presentation etc.) of forward optically uniaxial liquid crystallinity macromolecule 
to be used, and an orientation substrate, the approach which was most suitable for the system should be 
used for it. In addition, it is more desirable to fix and use through adhesives or a binder on plastic plates, 
such as a desirable substrate, for example, polymethacrylate, a polycarbonate, polyvinyl alcohol, 
polyether sulfone, polysulfone, polyarylate, polyimide, amorphous polyolefine, and triacetyl cellulose, on 
the quality of the optical character in that case, although there may be free- standing [ no ] depending on 
thickness when using with a compensation film simple substance because of the reinforcement of a 
compensation film, dependability, etc. 

[0085] Next, the case where a compensation film is used in the condition of having formed on the 
orientation substrate is explained. When an orientation substrate is transparent, and it is directions 
[ target / optical ] or an orientation substrate is a member required for TNLCD, it can include in TNLCD 
as a compensation component made into the purpose as it is. It exfoliates from this substrate and the 
laminating of the compensation film of this invention furthermore obtained on the orientation substrate 
by carrying out orientation immobilization of the forward optically uniaxial liquid crystallinity 
macromolecule is carried out on another substrate which was suitable with the optical application. 
Namely, it is incorporable into TN LCD by using as a compensation component the layered product which 
consists of another different substrates from this film and an orientation substrate at least. For example, 
in order that the orientation substrate to be used may obtain nematic hybrid orientation, it is required, 
but when this substrate that has effect which is not desirable to TNLCD is used, the substrate can be 
removed from the compensation film after orientation immobilization, and can be used. Specifically, the 
following approaches can be taken. The compensation film on the substrate (henceforth the 2nd 
substrate) suitable for the liquid crystal display component included in target TN LCD and an orientation 
substrate is stuck using adhesives or a binder. Subsequently, an orientation substrate can be exfoliated in 
an interface with the compensation film of this invention, a compensation film can be imprinted to the 
2nd substrate side suitable for a liquid crystal display component, and a compensation component can be 
obtained. 

[0086] Although it will not be limited especially if it has moderate smoothness as the 2nd substrate used 
for an imprint, it is transparent and a glass substrate and the plastic film which has the optical isotropy 
are used preferably. As an example of this plastic film, polymethylmethacrylate, polystyrene, a 
polycarbonate, polyether sulfone, polyphenylene sulfide, polyarylate, amorphous polyolefine, triacetyl 
cellulose, or an epoxy resin can be raised. Polymethylmethacrylate, a polycarbonate, polyarylate, 
polyether sulfone, triacetyl cellulose, etc. are used preferably especially. Moreover, even if it is an 
anisotropy optically, when it is a member required for TN LCD, an optical anisotropy film can also be 
used. There are a phase contrast film, a polarization film, etc. which extend plastic film, such as a 
polycarbonate and polystyrene, 5 and^are obtained as^such an example: ~ * • — ^^v.^.--. «7.a.»». ._«,^- - ; 
[0087] The liquid crystal cell itself can be mentioned as an example of the 2nd substrate furthermore used. 
If the glass with an electrode of two upper and lower sides or a plastic plate is used for the liquid crystal 
cell and it imprints the compensation film of this invention on the glass of one of these upper and lower 
sides, or both sides, or a plastic plate, it will mean that inclusion of this compensation film was already 
attained. Moreover, of course, it is also possible to manufacture this compensation film by using as an 
orientation substrate the glass or the plastic plate itself which forms a liquid crystal cell. The 2nd 
substrate explained above does not need to have substantially the orientation control ability of a forward 
optically uniaxial liquid crystallinity macromolecule. Moreover, the orientation film etc. is not needed 
between the 2nd substrate and this film. 

[0088] Although there will be especially no limit if the adhesives or the binder which sticks the 2nd 
substrate used for an imprint and the compensation film of this invention is the thing of optical grade, 
acrylic, an epoxy system, an e thy lene-viny lace tate copolymer system, a rubber system, ur ethane systems, 
such mixed stock, etc. can be used. Moreover, as adhesives, if it has the optical isotropy with any 
adhesives, such as a heat-curing mold, a photo-curing mold, and an electron ray hardening mold, it can be 
used satisfactory. 

[0089] The imprint to the 2nd substrate which fitted the liquid crystal display component in the 
compensation film of this invention can perform the orientation substrate after adhesion by exfoliating in 
an interface with this film. Although **** also explained the approach of exfoliation, after it is immersed 
in the approach of exfoliating mechanically using a roll etc., and the poor solvent to all structural 
materials, it can illustrate the approach of carrying out the dissolution removal of the orientation film on 
the approach of exfoliating mechanically, the approach of guessing a supersonic wave and exfoliating in a 
poor solvent, the approach of giving a temperature change and exfoliating using the difference of the 
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coefficient of thermal expansion of an orientation substrate and this film, the orientation substrate itself, 
or an orientation substrate etc. Since detachability changes with adhesion of the classes (presentation 
etc.) of forward optically uniaxial liquid crystallinity macromolecule to be used, and an orientation 
substrate, the approach which was most suitable for the system should be used for it. Moreover, the 
compensation film of this invention can also prepare protective layers, such as transparence plastic film, 
for the purposes, such as a surface protection, an increment on the strength, and improvement in 
environmental dependability. 

[0090] Thus, especially the obtained compensation film has the angleofvisibility compensation effect 
which was excellent to TN LCD. although the thickness of this film for this compensation film to discover 
a more suitable compensation effect to various TN LCD does not generally have ****** since it is 
dependent on target method and various optical parameters of TN-LCD - usually ■■ the 0.1 micrometer or 
more range of 20 micrometers or less - it is - more desirable - the 0.2-micrometer or more range of 10 
micrometers or less - it is the 0.3 -micrometer or more range of 5 micrometers or less especially preferably. 
When thickness is less than 0.1 micrometers, there is a possibility that sufficient compensation effect may 
not be acquired. Moreover, when thickness exceeds 20 micrometers, there is a possibility that the display 
of a display may color superfluously. However, in order to pull out the engine performance of this 
invention compensation film more highly, it is desirable to take into consideration the optical parameter 
of a compensation film and axial arrangement in a detail further. It explains separately below. 
[0091] First, the retardation value of the appearance within the field at the time of seeing from [ of a film ] 
a normal is explained. With the film which carried out nematic hybrid orientation, the refractive index (it 
calls Following ne) of a direction parallel to a director differs from the refractive index (it calls Following 
no) of a perpendicular direction. When the value which lengthened no from ne is seen and it considers as 
the upper rate of a birefringence, the retardation value on appearance is absolutely given by the product 
with thickness with the rate of a birefringence on appearance. The retardation value on this appearance 
can be easily calculated by polarization optical measurement, such as ellipsometry. the retardation value 
on the appearance of the compensation film of this invention - the 550nm homogeneous light receiving 
■ usually ■ the range of 5 to 500nm - more desirable - the range of 10 to 300nm - it is the range of 15 
to 150nm especially preferably. When an apparent retardation value is less than 5nm, there is a 
possibility that it may not be substantially different from a homeotropic orientation at all, and sufficient 
angle -of -visibility expansion effectiveness may not be acquired. Moreover, when than 500nm, and it sees 
from across, there is a possibility that coloring unnecessary for a liquid crystal display may arise. 
[0092] Subsequently, the include angle of a director is explained. The include angle by the side of the 
acute angle which the projection component to the film interface of the director of the forward optically 
uniaxial liquid crystallinity macromolecule in a film interface and this director makes of the 
include angle range of the director in the direction of thickness of the film of nematic hybrid orientation is 
v ' — usually 0 times4 50 or less ] or more in the opposite side of nothing and the field concerned on either the - 
top face of a film, or an inferior surface of tongue about 60*degree or more the include angle of 90 or less 
degrees. While is more desirable and the absolute value of an include angle is [ 80 degree or more the 
absolute value of the include angle of 90 or less degrees and another side ] 0 times [ 30 or less ] or more. 
[0093] Subsequently, an average tilt angle is explained. In this invention, the average value in the 
direction of thickness of the include angle, with the projection component to the substrate flat surface of 
the director of a forward optically uniaxial liquid crystallinity macromolecule and this director to make is 
defined as an average tilt angle. An average tilt angle can apply and search for the crystal rotation 
method. The average tilt angle of the compensation film of this invention is in the range 60 degrees from 
10 degrees, and is in the range of 20 to 50 degrees preferably. When an average tilt angle is smaller than 
10 degrees, or in being larger than 60 degrees, a possibility that the effectiveness which can be satisfied 
although it accepts may not be acquired has the fixed angleof-visibility expansion effectiveness. 
[0094] Next, the arrangement when using the compensation film of this invention for angle*of-visibility 
expansion of TN LCD is explained concretely. The arrangement location of this compensation film can 
arrange the compensation film of one sheet or two or more sheets that what is necessary is just to be 
between a polarizing plate and a liquid crystal cell. It is desirable practically to perform angle -of visibility 
compensation in this invention using the compensation film of one sheet or two sheets. Even if it uses the 
compensation film of three or more sheets, although angle of- visibility compensation is possible, since it 
leads to a cost rise, it cannot be said that it is not much desirable. It is as follows when a concrete 
arrangement location is illustrated. However, these are strictly typical arrangement locations and this 
invention is not limited to these. 

[0095] The top face and inferior surface of tongue of this compensation film are defined as follows first. 
The include angle of the director of a liquid crystallinity macromolecule and film flat surface which show 
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optically uniaxial [ forward ] optically to accomplish makes the field which has accomplished the include 
angle of 90 or less degrees 60 degrees or more by the acute-angle side the bth page. This include angle 
makes the field which has accomplished the include angle of 50 or less degrees 0 times or more by the 
acute*angle side the cth page. Subsequently, the direction of a tilt of this compensation film is defined as 
follows. When the c th page is seen through a liquid crystal layer from the b th page of a compensation 
film, the direction parallel to a projection component which is a direction where the include angle which 
the projection component to the c th page of a director and a director makes serves as an acute angle is 
defined as the direction of a tilt of this compensation film. Subsequently, the direction of a pre tilt of a 
liquid crystal cell is defined as follows. Usually, in the liquid crystal cell interface, to the eel interface, the 
low-molecular liquid crystal for a drive leans with a certain include angle rather than is parallel. This is 
called pre tilt angle. The direction parallel to the projection component of a director which is a direction 
whose include angle which the projection component to the interface of the director of the liquid crystal of 
a eel interface and a director makes is an acute angle is defined as the direction of a pre tilt of a liquid 
crystal cell. 

[0096] The case where one sheet of this compensation film is used for TNLCD based on the 
above-mentioned definition is explained. A compensation film may be arranged between a polarizing 
plate and a liquid crystal cell, may be the top-face side of a eel, and may be an inferiorsurface-of-tongue 
side. In addition, it is desirable that the direction of a pre tilt of the liquid crystal of the eel in the liquid 
crystal cell interface which does not adjoin the direction of a tilt of a compensation film is in agreement in 
general. The range of 0 times to 15 degrees is desirable, the range of it is 0 times to 10 degrees more 
preferably, and the range of the include angle which the direction of a tilt and the direction of a pre tilt 
make is 0 to 5 times especially preferably. When the include angle which both make is 15 degrees or more, 
there is a possibility that sufficient angle-of-visibility compensation effect may not be acquired. Next, the 
case where these two compensation films are used for TN-LCD is explained. The compensation film of two 
sheets is arranged on the top face or inferior surface of tongue of a liquid crystal cell pinched by the 
polarizing plate of a vertical pair. In case it arranges, you may be the compensation film of two sheets in 
the same side, and there may be every sheet each of an up and down. Moreover, the compensation film of 
two sheets may be the same parameter, and may differ. 

[0097] In this invention, when a liquid crystal cell carries out another **** arrangement of the 
compensation film of two sheets up and down, it is desirable to make each compensation film the same 
arrangement as the case where only one above-mentioned sheet is used. That is, it is desirable that the 
direction of a pre tilt of the eel liquid crystal in the liquid crystal cell interface which does not adjoin the 
direction of a tilt of the liquid crystallinity giant molecule in each compensation film is in agreement in 
general. The range of 0 times to 15 degrees is desirable, the range of it is 0 times to 10 degrees more 
preferably, and the range of the include angle which the direction of a tilt and the direction of a pre tilt 
make is 0 to : 5 ■ time s e specially- pr efer ably^Mor eo ve r, when - arranging' the compensation film of two "sheets 
on either the top face of a liquid crystal cell, or the inferior surface of tongue, the compensation film of the 
side near a liquid crystal cell is made the same arrangement as the case where the compensation film of 
one sheet is used. That is, it is desirable to arrange so that the direction of a pre tilt of the nematic liquid 
crystal in the liquid crystal cell interface which does not adjoin the direction of a tilt of a compensation 
film may be in agreement in general. The range of 0 times to 15 degrees is desirable, the range of it is 0 
times to 10 degrees more preferably, and the range of the include angle which the direction of a tilt and 
the direction of a pre tilt make is 0 to 5 times especially preferably. Although the compensation film of the 
2nd sheet will be arranged between the compensation film of the 1st sheet, and a polarizing plate, it is 
desirable to arrange so that the direction of a pre tilt of the nematic liquid crystal in a liquid crystal cell 
interface and the direction of a tilt of the compensation film of the 2nd sheet contiguous to the 
compensation film of the 1st sheet may be in agreement in general. 

[0098] Since the compensation film of this invention has nematic hybrid orientation, the upper and lower 
sides of a compensation film are not still more equivalent. Therefore, when equipping a liquid crystal cell 
with this compensation film, the difference in some is looked at by the compensation effect by which field 
is made into the direction near a liquid crystal cell. It is more more desirable to arrange the field (field 
this whose include angle is 60 degrees [ 90 or less ] or more) where the angle which the director of a liquid 
crystallinity macromolecule makes with a film flat surface is larger so that it may become far [ from near 
and a polarizing plate ] to a liquid crystal cell in case the compensation film of this invention is actually 
built into TN LCD. Finally arrangement of a polarizing plate is explained. Usually, in TN LCD, it may 
arrange so that it may become the case where it arranges so that the transparency shaft of a vertical 
polarizing plate may intersect perpendicularly mutually, and parallel. Furthermore, when the direction of 
rubbing of the liquid crystal cell of the side near [ when the transparency shaft of a vertical polarizing 
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plate intersects perpendicularly mutually ] the transparency shaft of a polarizing plate and a polarizing 
plate is parallel, or when perpendicular, the include angle which is 45 degrees may be made. Although the 
angle *of- visibility expansion effectiveness is acquired even if arrangement of a polarizing plate is which 
above-mentioned arrangement when equipping with a polarizing plate on the compensation film of this 
invention, the arrangement to which the transparency shaft of a vertical polarizing plate intersects 
perpendicularly mutually, and the direction of rubbing of the transparency shaft of a polarizing plate and 
the liquid crystal cell of the side near a polarizing plate becomes parallel is the most desirable. Since 
manufacture of the liquid crystallinity macromolecule which the compensation film of this invention 
explained above has greatest effectiveness in the angle of -visibility improvement of TN-LCD which used 
the TFT component or the MIM component, and serves as a raw material of this compensation film and in 
which optically uniaxial [ forward ] is shown optically, and manufacture of the film itself are easy, the 
industrial utility value is very large. 



[Example] Although an example is described below, this invention is not restricted to these. In addition, 
each analysis method used in the example is as follows. 

(1) Dissolve the decision polymer of a presentation of a liquid crystallinity macromolecule in deuteration 
chloroform or deuteration trifluoroacetic acid, and it is 400NHz. It measured and determined by 1 
H-NMR (JEOL JNM-GX400). 

(2) a logarithm it measured at 30 degrees C using the measurement Ubbelohde viscometer of viscosity 
among the phenol / tetrachloroe thane (60/40-fold quantitative ratio) mixed solvent. 

(3) Decision DSC (Perkin Elmer DS07) measurement and optical microscope (BH2 made from Olympus 
Optics polarization microscope) observation of a liquid crystal phase sequence determined. 

(4) The refractive index was measured with the measurement APPE refractometer (Typemade from 
ATAGO- 4) of a refractive index. 

(5) It carried out using ellipsomter DVA-36VWLD made from polarization analysis Mizojiri Optical Co., 
Ltd. industry. 

(6) Thickness measurement Kosaka Laboratory, Ltd. make High precision thin film level difference 
measuring instrument ET10 were used. Moreover, the approach of asking for thickness from the data of 
interference wave measurement ( t by Jasco Corp. ] ultraviolet, visible, and near-infrared 
spectrophotometer V-570) and a refractive index was also used together. 

[0100] Example 16-hydroxy-2naphthoic acid lOOmmol, terephthalic acid lOOmmol, chlorohydroquinone 
50mmol, tert butyl catechol 50mmol and acetic anhydride The acetylation reaction was performed at 140 
degrees C under nitrogen-gas-atmosphere mind for 2 hours using 600mmol. It performed at 280 degrees 
C and 300 degrees C performed the polymerization at 270 degrees C succeedingly for 2 hours for 2 hours 
for 2 hours. Next, after dissolving the acquired resultant in tetrachloroethane, the methanol 
reprecipitated and : refined and liquid ^crystallinity polyester- (formula: 

logarithm of this liquid crystallinity polyester - viscosity had a nematic phase as 0.35 and a liquid crystal 
phase, isotropic phase : liquid crystal phase transition temperature was 300 degrees C or more, and the 
glass transition point was 135 degrees C. 10wt(s)% the phenol / tetrachloroethane mixed solvent (6/4-fold 
quantitative ratio) solution were prepared using this liquid crystallinity polyester. After having applied 
with screen printing on the soda glass plate, drying and heat-treating this solution at 230 degrees C for 
30 minutes, it cooled and fixed under the room temperature. The compensation film which carried out 
orientation to the homogeneity of 20 micrometers of thickness was obtained. When conoscope observation 
was carried out, it turned out that this liquid crystallinity polyester shows optically uniaxial [ forward ] 
optically. 



[0099] 



[0101] 
[Formula 52] 
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[0102] Next, the liquid crystallinity polyester 8wt% tetrachloroethane solution of a formula (52) was 
prepared, and it applied with the spin coat method on the glass which has the rubbing polyimide film, and 
the compensation film was obtained, as a result of carrying out air cooling and fixing, after drying and 
heat-treating for 30 minutes at 250 degrees C. The compensation film on the obtained substrate was 
transparent, there was no orientation defect, it was uniform and thickness was 2.0 micrometers. 
[0103] Using the optical measurement system shown in drawing 1 and drawing 2 , the compensation film 
is leaned in the direction of rubbing of a substrate, and the retardation value was measured. 
Consequently, the result which does not have the include angle from which it is right-and-left asymmetry 
like drawing 3 , and a retardation value is set to 0 was obtained. The director of liquid crystallinity 
polyester leans to the substrate, and this result showed that it was not homogeneity tilt orientation 
(orientation condition with the angle fixed in the direction of thickness which a director and a substrate 
front face make), subsequently, the compensation film on a substrate five sheets carving -- 
respectively fixed time amount chloroform 5wt(s)% - it was immersed in the included methanol 
solution and elution was carried out from the liquid crystal layer top face. When immersion time amount 
was made into 15 seconds, 30 seconds, 1 minute, 2 minutes, and 5 minutes, the thickness of the liquid 
crystal layer which remained without being eluted was 1.5 micrometers, 1.2 micrometers, 1.0 
micrometers, 0.8 micrometers, and 0.5 micrometers, respectively. The retardation value in theta= 0 times 
(transverse -plane retardation value) was measured using the optical system of drawing 1 and drawing 2 , 
and the relation between the thickness of drawing 4 and a retardation value was obtained. Thickness and 
a retardation value are not in straight-line relation so that drawing 4 may show, and this also showed 
that it was not homogeneity tilt orientation. The dotted line in drawing is a straight line observed in the 
film which carried out homogeneity tilt orientation. Next, orientation and immobilization of the liquid 
crystallinity polyester of a formula (52) were done using the same approach as the above on the high 
refractive -index glass substrate (a refractive index is 1.84) which has the rubbing polyimide film, the 
compensation film was produced, and refractometry was performed using this. When it had arranged so 
that it may place so that a glass substrate may touch the prism side of a refractometer, and the substrate 
interface side of a compensation film may come below an air interface side, there was an anisotropy in the 
refractive index in a film plane, the refractive index within 1.56 and an parallel field of the refractive 
index within a field perpendicular to the direction of rubbing was 1.73, and the refractive index of the 
direction of thickness was not depended in the direction of a sample, but was fixed at 1.56. This showed 
that the liquid crystal molecule of the shape of a rod which constitutes liquid crystallinity polyester from 
a glass substrate side was carrying out flat- surface orientation in parallel to a substrate. Next, when it 
had arranged so that the air interface side of a compensation film may touch the prism side of a 
refractive index meter, there was no anisotropy in the refractive index within a field, the refractive index 
was fixed at4%56, and the refractive index of the direction- of direction 
of data, but was fixed at 1.73. This showed that the liquid crystal molecule of the shape of a rod which 
constitutes liquid crystallinity polyester from an air interface side was carrying out orientation 
perpendicularly to a substrate flat surface. 

[0104] From the above thing, the compensation film formed from the optically uniaxial nematic liquid 
crystal formed nematic hybrid orientation, and it was imagined as what is carrying out orientation 
according to the restraining force of the substrate interface by rubbing, and the restraining force of an air 
interface as shown in drawing 5 . Next, the following actuation was performed in order to ask accuracy for 
the include angle of bearing of the director in a substrate interface more. On the compensation film 
formed on the high refraction glass substrate which has the above-mentioned rubbing polyimide film, the 
glass substrate which has the rubbing polyimide film of one more sheet was put and stuck. That is, the 
compensation film was made the configuration inserted by the rubbing polyimide film of two sheets. At 
this time, it has arranged so that the direction of rubbing of the up-and-down rubbing film may become 
180 mutual degrees. It heat-treated for 30 minutes at 230 degrees C by this condition. In this way, 
refractometry and polarization analysis were performed about the obtained sample. As a result of 
refractometry, the compensation film was related up and down, the same value was acquired, and ****** 
in this film plane was 1.56 in the direction of thickness of 1.73 and this film in the field parallel in a field 
perpendicular to the direction of rubbing at 1.56. As for this, near the interface of a substrate, the upper 
and lower sides of a compensation film showed that directors were abbreviation parallel to a substrate 
flat surface. Furthermore, refractive-index structure was optically uniaxial [ almost forward ] as a result 
of polarization analysis, and as a result of performing detailed analysis based on the crystal rotation 
method, near the substrate interface, the include angle which there is an inclination of a director slightly 
and a substrate flat surface and a director make was about 3 times. Moreover, the sense to which a 
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director inclines was in agreement with the direction of rubbing (the direction of a tilt and the direction of 
rubbing of a compensation film are in agreement). From the above thing, if it thinks that bearing of the 
director in a substrate interface is mostly decided by the interaction of liquid crystallinity polyester and 
an orientation substrate interface, it will be presumed that bearing of the director in the substrate 
interface in the nematic hybrid oriented structure of the compensation film formed on one 
above-mentioned orientation substrate is 3 times. 
[0105] an example 2 [Formula 53] 
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[0106] The liquid crystallinity polyester of a formula (53) was compounded by the same approach as an 
example 1. the logarithm of this liquid crystallinity polyester - viscosity had a nematic phase as 0.20 and 
a liquid crystal phase, isotropic phase-liquid crystal phase transition temperature was 300 degrees C or 
more, and the glass transition point was 115 degrees C. As a result of performing the same stacking 
tendency trial as an example 1, this liquid crystallinity polyester had homeotropic orientation nature, and 
it became clear that optically uniaxial [ forward ] was shown optically. The liquid crystallinity polyester 
[ of a formula (53) / 5wt(s)% of] tetrachloroe thane solution was prepared. The solution was applied to the 
glass which carries out the dielectric constant of the rubbing polyimide film with the spin coat method, 
and it dried. The compensation film was obtained, as a result of heat-treating for 30 minutes, cooling and 
fixing at 250 degrees C, after drying. The compensation film on the obtained substrate was transparent, 
there was no orientation defect, it was uniform and the average tilt angle of thickness of 0.9 micrometers 
and the direction of thickness was 45 degrees. Axial arrangement of each optical element is the 
arrangement shown in drawing 6 , and it has arranged one compensation film each to each upper and 
lower sides of a liquid crystal cell so that the air interface side of a compensation film may turn into a side 
near a liquid crystal cell. The eel parameters of the used liquid crystal cell are eel gap 4.8micrometer, 90 
angle of^torsira^.Qeft^ ]^aj^j,.jE^JSge^.j^^ tilt angles, T using ZLI-4792. as, a liquid crystal mg^dient.^ The 
electrical potential difference was impressed by the 300Hz square wave to the liquid crystal cell, white - 
the ratio (white display) of the permeability of display 0V and black display 6V~--/ (black display) -- a 
contrast ratio - carrying out - the contrast ratio measurement from an omnidirection -- the Hamamatsu 
Photonics make - contrast curves, such as a deed, were drawn using FFP optical- system DVS-3000. The 
result is shown in drawing 7 . an electrical potential difference which divides the difference of the 
permeability of a white display and a black display into eight equally in arrangement of drawing 6 - a 
liquid crystal cell -- impressing - a lateral (the 0 times direction of 180 degrees) gradation property - 
TOPCON CORP. Make it measured using color luminance-meter BM-5. A result is shown in drawing 8 . 
[0107] an example 3 - [Formula 54] 
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[0108] The liquid crystallinity polyester of a formula (54) was compounded, a logarithm •• viscosity had a 
nematic phase as 0.25 and a liquid crystal phase, isotropic phase-liquid crystal phase transition 
temperature was 300 degrees C or more, and the glass transition point was 95 degrees C. 8wt(s)% the 
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phenol / tetrachloroethane mixed solvent (6/4-fold quantitative ratio) solution were prepared using this 
liquid crystallinity polyester, after applying to the various substrates for a stacking tendency trial with 
screen printing, it dried, and heat treatment was performed for 10 minutes at 250 degrees C. As a 
substrate, although soda glass, borosilicate glass, a polyethylene terephthalate film, the polyimide film, 
the polyether imide film, the polyether ether ketone film, and the polyether sulfone film were used, the 
schlieren organization was seen by microscope observation of a liquid crystal phase also on which 
substrate, and it turned out that this liquid crystallinity polyester is a homogeneous stacking tendency. 
The 5wt% tetrachloroethane solution of the liquid crystallinity polyester constituent which contains the 
liquid crystallinity polyester of a formula (53) and the liquid crystallinity polyester of a formula (54) by 
the weight ratio of 90 : 10 and in which optically uniaxial [ forward ] is shown optically was prepared. 
Spreading, desiccation, and heat treatment were performed on the same conditions as an example 2, and 
the compensation film of 0.9 micrometers of thickness was obtained. The average tilt angle of the 
direction of thickness of this film was 25 degrees. Contrast ratio measurement from an omnidirection was 
performed by the same approach as an example 2. The result is shown in drawing 9 . 
[0109] Arrangement of a polarizing plate was carried out to the same arrangement as drawing 6 in the 
condition of not equipping with a compensation film, using the same TN liquid crystal eel as example of 
comparison 1 example 2, and contrast ratio measurement in an omnidirection and a lateral (the 0 times 
direction of -180 degrees) gradation property were measured by the same approach as an example 2. A 
result is shown in drawing 10 and drawing 11 . 
[0110] an example 4 [Formula 55] 
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[0111] 

[Formula 56] 
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[0112] The liquid crystallinity polyester of a formula (55) and a formula (56) was compounded, a 
logarithm -- isotropic phase-liquid crystal phase transition temperature of viscosity was 300 degrees C or 
more with the nematic phase as 0.12 and a liquid crystal phase. As a result of performing the same 



-33 - 



JP10-186356A 



stacking tendency trial as an example 1, the liquid crystallinity polyester of a formula (55) had 
homeotropic orientation nature, and it became clear that optically uniaxial [ forward ] was shown 
optically, the logarithm of the liquid crystallinity polyester of a formula (56) -■ viscosity had the crystal 
phase in the low temperature side from the nematic phase with the nematic phase as 0.24 and a liquid 
crystal phase. As a result of performing the same stacking tendency trial as an example 3, it turned out 
that this polymer is a homogeneous stacking tendency. The 4wt% chloroform solution of the liquid 
crystallinity polyester constituent which contains the liquid crystallinity polyester of a formula (55) and a 
formula (56) by the weight ratio of 8 : 2 and in which optically uniaxial t forward ] is shown optically was 
prepared. On the polyethylene terephthalate film which has the rubbing polyimide film, by print 
processes, the solution was applied and it dried. The compensation film was obtained, as a result of 
performing heat treatment for 45 minutes and cooling and fixing at 180 degrees C, after drying, the 
triacetyl cellulose film which has a binder on the front face of the obtained compensation film - this 
binder ■■ minding lamination subsequently the polyethylene terephthalate film was exfoliated and 
the compensation film was imprinted on the triacetyl cellulose film. The average tilt angle of 0.7 
micrometers and the direction of thickness of the thickness of a compensation film was 35 degrees. Axial 
arrangement of each optical element is the arrangement shown in drawing 6 , and it has arranged one 
compensation film each to each upper and lower sides of a liquid crystal cell so that it may come to a side 
with the triacetyl cellulose film of a compensation film near a liquid crystal cell. Contrast ratio 
measurement in an omnidirection was performed by the same approach as an example 2. A result is 
shown in drawing 12 . 
[0113] an example 5 - [Formula 57] 



[0114] The liquid crystallinity polyester of a formula (57) was compounded, a logarithm - isotropic 
phase-liquid crystal phase transition temperature of viscosity was 300 degrees C or 'more "with, the 
nematic phase as 0.23 and a liquid crystal phase. It became clear that this liquid crystallinity polyester 
showed HOMEOTORO pick nature, and snowed optically uniaxial [ forward ] optically as a result of the 
stacking tendency trial. This liquid crystallinity polyester [ 10wt(s)% of] the phenol / tetrachloroethane 
mixed solvent (6/4-fold quantitative ratio) solution were prepared, and coating was carried out over width 
of face of 50cm, and die length of 20m by the die coating machine on the polyimide film substrate which 
carried out rubbing processing. The compensation film was obtained as a result of performing heat 
treatment for 5 minutes at 120-degree C hot air drying and 230 degrees C, after carrying out coating. 
Subsequently, ultraviolet curing mold adhesives are applied to the front face of a compensation film, and 
the retardation 180nm polycarbonate film was stuck through adhesives. After irradiating ultraviolet rays 
and stiffening adhesives, the polyimide film was exfoliated and the compensation film was imprinted on 
the polycarbonate film. The average tilt angle of 1.4 micrometers and the direction of thickness of the 
thickness of a compensation film was 45 degrees. Axial arrangement of each optical element is the 
arrangement shown in drawing 13 , and it has arranged one compensation film each to each upper and 
lower sides of a liquid crystal cell so that it may come to a side with the polycarbonate film of a 
compensation film near a liquid crystal cell. Contrast ratio measurement in an omnidirection was 
performed by the same approach as an example 2. A result is shown in drawing 14 . 
[0115] an example 6 - [Formula 58] 
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[0117] The liquid crystallinity polyester of a formula (58) and a formula (59) was compounded, the 
logarithm of the liquid crystallinity polyester of a formula (58) - isotropic phase-liquid crystal phase 
transition temperature of viscosity was 300 degrees C or more with the nematic phase as 0.15 and a 
liquid crystal phase. It became clear that this liquid crystallinity polyester showed homeotropic 
orientation nature, and optically uniaxial [ forward ] was shown optically as a result of the stacking 
tendency trial, the logarithm of the liquid crystallinity polyester of a formula (59) as 0.12 and a liquid 
crystal phase, isotropic phase -liquid crystal phase transition temperature was 200 degrees C with the 
nematic phase, and viscosity was a homogeneous stacking tendency. The liquid crystallinity polyester 
constituent [ which contains the liquid crystallinity polyester of a formula (58) and a formula (59) by the 
weight ratio of 8-2 / in which optically uniaxial / forward / is shown optically / 10wt(s)% of ] 
N-methyl-2-pyrrolidone solution was prepared, and it applied on the polyarylate film. which ..has~the 
rubbing polyimide film by the roll coater. The compensation film was obtained, as a result of performing 
lOO degree C hot air drying and performing heat treatment for 5 minutes at 200 degrees C, after applying. 
The average tilt angle of 0.4 micrometers and the direction of thickness of the thickness of the obtained 
compensation film was 35 degrees. The polarizing plate of liquid crystal color-television by Sharp Corp. 6 
E-A3 is removed, and the compensation film was stuck on the upper and lower sides of a liquid crystal cell 
every one sheet each so that the air interface side of a compensation film might come to the side near a 
liquid crystal cell. Then, it stuck the polarizing plate one upper and lower sides at a time on the 
polyarylate film. It was made for axial arrangement of each optical element to become the same as the 
arrangement shown in drawing 6 . The contrast ratio in an omnidirection was measured by the same 
approach as an example 2. The result is shown in drawing 15 . 

[0118] The contrast ratio in the omnidirection when having not equipped TFT- liquid-crystal color 
television by Sharp Corp. of example of comparison 2 example 6 with the compensation film was 
measured. A result is shown in drawing 16 . 
[0119] Example 7 [0120] 
[Formula 60] 
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[0121] 

[Formula 61] 
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[0122] The liquid crystallinity polyester of a formula (60) and a formula (61) was compounded, the 
logarithm of the liquid crystallinity polyester of a formula (60) isotropic phase -liquid crystal phase 
transition temperature of viscosity was 180 degrees C with the nematic phase as 0.15 and a liquid crystal 
phase. Subsequently, when the stacking tendency trial was performed, this liquid crystallinity polyester 
had homeotropic orientation nature, and it became clear that optically uniaxial [ forward ] was shown 
optically the logarithm of the liquid crystallinity polyester of a formula (61) - as 0.20 and a liquid crystal 
phase, isotropic phase-liquid crystal phase transition temperature was 300 degrees C or more with the 
nematic phase, and viscosity was a homogeneous stacking tendency. Liquid crystallinity polyester 
constituent [ which contains the liquid crystallinity polyester of a formula (58) and a formula (59) by the 
weight ratio of 8^2 / in which optically uniaxial / forward / is shown optically / 10wt(s)% of ] the phenol / 
tetrachlproethane mixed solvent (6/4:fold quantitative ratio) solution were prepared,, and .it applied on the 
polyether sulfone which carried out rubbing processing by the die coating machine. The compensation 
film was obtained, as a result of performing 120-degree C hot air drying and performing heat treatment 
for 10 minutes at 220 degrees C, after applying. The average tilt angle of 0.7 micrometers and the 
direction of thickness of the thickness of the obtained compensation film was 45 degrees. The polarizing 
plate of Epson liquid crystal color-television EP W7000 is removed, and the compensation film was stuck 
on the upper and lower sides of a liquid crystal cell every one sheet each so that the air interface side of a 
compensation film might come to the side near a liquid crystal cell. Then, it stuck the polarizing plate one 
upper and lower sides at a time on polyether sulfone. It was made for axial arrangement of each optical 
element to become the same as the arrangement shown in drawing 6 . The contrast ratio in an 
omnidirection was measured by the same approach as an example 2. The result is shown in drawing 17 . 
[0123] The contrast ratio in the omnidirection when having not equipped the Epson liquid crystal color 
television of example of comparison 3 example 7 with the compensation film was measured. A result is 
shown in drawing 18 . 



[Brief Description of the Drawings] 

[Drawing ll The plot plan of an optical measurement system used for tilt angle measurement of the 
compensation film of this invention is shown. 

[Drawing 21 The relation between the sample of an optical measurement system used for tilt angle 
measurement of the compensation film of this invention and axial bearing of a polarizing plate is shown. 
[Drawing 3l In an example 1, the apparent retardation value and the relation of the angle of inclination of 
a sample which were leaned and measured along the direction of rubbing of a substrate are shown. 
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[Drawing 41 In an example 1, the measurement result of the retardation value of the appearance in the 
thickness after immersion of a compensation film and the transverse plane of a sample is shown. 
[Drawing 5l It is the conceptual diagram of the oriented structure of the compensation film of this 
invention. 

I Drawing 6l Axial arrangement of each optical element is shown in an example 2. 
[Drawing 7l Contrast curves, such as an example 2, are shown. 

[Drawing 8l The measurement result of the gradation property in the longitudinal direction of an 
example 2 is shown. 

[Drawing 9l Contrast curves, such as an example 3, are shown. 

[Drawing 101 A contrast curve, such as the example 1 of a comparison, is shown. 

[Drawing 111 The gradation property in the longitudinal direction of the example 1 of a comparison is 
shown. 

[Drawing 121 Contrast curves, such as an example 4, are shown. 

[Drawing 131 Axial arrangement of each optical element is shown in an example 5. 

[Drawing 14l Contrast curves, such as an example 5, are shown. 

[Drawing 15l Contrast curves, such as an example 6, are shown. 

[Drawing 16l A contrast curve, such as the example 2 of a comparison, is shown. 

[Drawing 171 Contrast curves, such as an example 7, are shown. 

[Drawing 181 A contrast curve, such as the example 3 of a comparison, is shown. 
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